












































TOSHIBA 


NON-VOLATILE 

MEMORY 

1990 



1. This technical data may be controlled under U.S. Export Administration Regulations 
and may be subject to the approval of the U.S. Department of Commerce prior to 
export. Any export or re-export directly or indirectly, in contravention of the U.S. 
Export Administration Regulations is strictly prohibited. 

2. LIFE SUPPORT POLICY 

Toshiba products described In this databook are not authorized for use as critical 
components In life support systems without the written consent of the appropriate 
officer of Toshiba America, Inc. Life support systems are either systems intended for 
surgical implant in the body or systems which sustain life. 

A critical component is any component of a life support system whose failure to 
perform may cause a malfunction or failure of the lire support system, or may affect its 
safety or effectiveness. 

3. The information in this databook has been carefully checked and is believed to be 
reliable, however, no responsibility can be assumed for inaccuracies that may not have 
been caught. All information in this databook is subject to change without prior notice. 
Furthermore, Toshiba cannot assume responsibility for the use of any license under 
the patent rights of Toshiba or any third parties. 
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1. EPROM/HIGH SPEED EPROM 


CAPAcrrf 

PART NUMBER 

ORGANIZATION 


POWER 

OPERATING 

POWER DISSIPATION max (mW) 

PIN 

PACKAGE 

PACKAGE 

T1ME(n^ 

SUPPLY (V) 

TEMPaVOUHEfC? 

ACnVE 

STANDBY 

COUNT 

D P F J 

WKTTH^hch) 




120 

5V+5% 

0“70 

158 

0525 







150 

.40-'86 





TCS72S6AO^120 


120 

5V±10% 

0“70 

166 

0.550 




256K 

TCS72S6AO-150 

32IOc8 

150 

28 


06 


TC572SGAD-20 


200 

SVt5% 

-40-'85 

158 

0525 





TC57H2560-70 


70 

O'-70 

263 

0525 





TC57H2S6£>a5 


85 


275 

0550 




512K 

TC57512AD-15 

64Kx8 

150 

57+5% 

-40-85 

158 

Opyg 


■ 

06 

TCS7512AIV20 

200 


■ 


TC57100ClAD'12 


120 

57t5% 


158 

0525 





TC571000AD-150 


150 

57+10% 

0-70 

165 

0,^ 





TC571001AO-12 


120 

57+5% 

158 

0525 


■ 



TC5T1001 ad-150 


150 



165 

QgSO 

32 

■ 

06 


TCS7H1000AI>B5 


85 





■ 


TC57H100QAD-100 


100 

57+10% 

0-70 

220 

0550 


■ 



TC57H1001AOB5 


85 


■ 


1M 

TC57H1001 AD-100 


100 






■ 



TC571024D-15 


150 

57+5% 

0-70 

210 

0S25 


■ 



TCS71024D-20 


200 

-40 - 85 


■ 





200 


220 

0S50 


■ 



TC57H1024D65 


85 



210 

0325 

40 

■ 

03 


TC57H10240-10 


100 



■ 


TC5mi024D-100 


100 

57+10% 

0-70 

220 

0360 


■ 





55 



315 

505 


■ 





45 

57+5% 


368 



■ 



TC57H1026D-35 


35 








TC574000D-12 


120 

EISSIH 


315 

0525 


1 _ 



TC574000D-120 


120 


0-70 

330 

muQUi 





TC574000D-150 

512Kx8 

150 



32 




TC57400001-150 


150 

-40-85 


— 



06 

4M 

TC574000D1-200 


200 





TCS74200D-120 


120 




■■■HI 





TC574200D-150 

2S6Kx1£V512Kx8 

150 


0 “ 70 

330 





TC574200D-200 


200 








D « CERAMIC DIP. P = PLASTIC DIP. F = PUSTIC FUT PACKAGE (SOP). J « PLASTIC SOJ 



























































































































2. OTP/HIGH SPEED OTP 


CAPAOTY 

PART NUMBER 

ORGANIZATION 

ACCESS 

POWER 

OPERATING 

PCWEfl CMSSIPAHON max (mW) 

PIN 

PACKAGE 

PACKAGE 

TIME (ns) 

SUPPLY M 

TEMPEBAn*E(t) 

ACTIVE 

STANDBY 

COUNT 

D P F J 

W)OrH0rx:h) 

2S6K 

TC54256AP/AP-20 

32Kx8 

200 

5V+5% 

-40"'as 

158 

0^ 

28 

n 

a6{P) 

a45(F) 

512K 

TC54512AP/AF-1S 


150 

5^+5% 

-40 “* 85 

158 

0^ 


B 

06 (PJ 

TC54512AP/AF20 

200 


Hi 

0.45(F) 


TC54100CU-15 


150 


0"'70 




■ 



TC541001J-15 


150 





■ 

0.4 


TC541000J-20 


200 


-40"a5 




■ 


TC541001J^ 

128Kx8 

200 

5V+5% 

158 

0^ 

28 

■ 


1M 

TCS41000P/F-15 


150 


0“70 




■ ■ 



TC541001P/F-15 


150 





■ ■ 

a6£P) 


TC541000Pff=^ 


200 


-40 "• as 




■ ■ 

a52S(F) 


TC541001P/F-20 


200 





■■ 



TC54H1C24P/F^ 

64KX16 

85 

5V+5% 

0 " 70 

210 

0.525 

■ 

B1 



TC54H1024P/F-10 

100 

B 



TC544000P;F-12 


120 

5V+5% 


315 

0.525 


■ ■ 

0.6 (P) 

4M 

TC544000P/F-120 

512Kxa 

120 

5V+10% 


330 

0.550 

32 

■ ■ 

0.525(F) 


TC544000P/F-150 



■ ■ 



D = CERAMIC DIP. P = PLASTIC DIP. F = PLASTIC FLAT PACKAGE (SOP). J = PLASTIC SOJ 


0 


















































3. MROM/HIGH SPEED MROM 


CAPACTTY 

PAOT NUMBER 

ORGANI2AnON 

ACCESS 




PIN 

PACKAGE 

PACKAGE 

TIME (ns) 





COUNT 

D P F J 

WCTHOnch) 


TC531000CPyCF-12 


120 



220 



■ ■ 

66 (P) 


TCS31000CP/CF 

128Kx8 

150 

SV'flOK 

-40 70 

133 


28 

■ ■ 

0525 (F) 

1M 

TC531001CPyCF-12 

120 



220 

ail 


■ ■ 


TC531001CP/CF 


150 



193 



■ ■ 



TC531024P/F-12 

6410(16 

120 

5V-f5% 

0-70 

220 


40 

■ ■ 



TC531024P/F-15 

150 

5V+10% 

193 


■ ■ 


n 



200 

SV+5% 

-40-70 




B 

0.6 (P) 




2S0 


-40-85 


ail 

32 

B 

0525 <F) 

iH 

TCS34000AP/AF 


150 

SV+10% 

1 

a 

220 





■ 

TC534200P/F 

2S6»0(16/512Kx8 



275 


40 

B 



TC538200P/F 

512Kx1B^Mx8 

200 

5V+10% 

0-70 

275 

0^ 

42P 

44F 

B 

06 (P) 

0.6(F) 

16M 

TC5316200P/F 

1Mx16;/2Mx8 

200 

SV+10% 

o 

1 

275 

0^ 

42P 

B 

66 (P) 









44F 


06(F) 


D-CERAMICDIP. P = PUSDC DIP. F = PLASTIC OAT PACKAGE (SOP). J = PLASIK SOJ 


3 




































































4. FLASH E2PR0M 


CAPACITY 

PARTNUMBER 

ORGANIZATION 

ACCESS 

POWER 

OPERATING 

POWER OISSiPATION max <mW) 

PIN 

PAC^E 

PACKAGE 

TIME (ns) 

SUPPLY 00 

TEMPEBAIUREft) 

ACTIVE 

STANDBY 

COUNT 

D P F J 

Wl0TH(irKh} 


TC58257AP/Af^l7LV 


170 






D 

0.6 (P) 

2S6K 

TCS8257AP/AF-201.V 

32Kxa 

200 

5V±109t 

-lO-TO 

165 

0^ 

28 

D 

*0.«(F) 


TC58257AP/AF^V 


250 






Bi 


1M 

TC58F1000P/F/^15 

128Kx8 

150 

5V-ftO% 

0 TO 

165 

0^ 

32 

■ ■ ■ 

,0.6 (P) 

0.525(F) 
0.4 (J) 

TC58F1000Pfl=AKO 

200 

■ ■ ■ 


D » CERAMIC CHP, P»PLASTICDIP. F « PLASTIC FIAT PACKAGE (SOP), J = PLASTIC SO) 


4 






























TOSHIBA EPROM/HIGH SPEED EPROM 
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TOSHIBA OTP/HIGH SPEED OTP 
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TOSHIBA MASK ROM/HIGH SPEED MASK ROM 
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FLASH E2PR0M 



R 





















1. EPROM 


OnCANIZATION 

32Kx8 

64Kx8 

128Kx8 

izeK^B 

64K:ic16 I 

PACKAGE W>[;T)( 

0.6inCEnDIP 

0 h rn CEPDIP 

I’fiiriCrrajlP 

0.6inCER0IP 


TOSHIBA 

TC5725CAD 

TC57512AD 

TC571000AD 

TC571001AD 

TC571024D 

AMO 

AM27C256 

AM27C512 

AM27C010 


AM27C1024 

FUJITSU 

MBM27C256A 

MBM27C512 

MBM27C1001 

MBM27C1000 

MBM27C1024 

HITACHI 

HN27C256 


HN27C101 

HN27C301 

HN27C1024 

INTH. 

27C256 


27C010 


27C210 

MITSUsisHI 

M5M27C256 

M5M27C512A 

MSM27C101 

M5M27C100 

MSM27C102 

NEC 

UPD27C256A 

UPD27C512 

UPD27C1001 

UPD27C1000 

UPD27C1024 

OW 

MSM27256 





■n 

TMS27C256 

TMS27C512 

TMS27C010 


TMS27C210 


ORGANIZATION 

512KX8 

512Kx8 

S12hx8/2S6Kx16 

PACKAGE WIDTH 

0.6rnCrRD'f 

0 6 in CLRDIP 

OGInCERDIP 

TOSHIBA 

TC574000D 

TC574000DI 

TC574200D 

AMD 




FUJITSU 

MBM27C4000/1 


MBM27C4096 

HITACHI 




INTEL 



27C240 

MITSUBISHI 




NEC 

UPD27C4001 



OKI 




TI 





2. HIGH SPEED EPROM 


ORGANIZATION 

32Kx8 

128Kx8 

C4Kx16 

64W(ie 

-1 

64tSx1B 

PACKAGE WIDTH 

0.6inCERDIP 

0.6 in CERDIP 

OemCEROIP 

o.6incenoiP 

0.6InCERDiP 

TOSHIBA 

TC57H256D 

TC57H1000/1AD 

TC57H1024D 

TC57H1025AD 

TCSTHKSeD 

HITACHI 

HN27C256H 


HN27C1024H 




9 






3. OTP 



4. HIGH SPEED OTP 



10 






































5. MASK ROM 


ORGANIZATION 


128KX8 

package; WIDTH 

06 n LIP 

0/45 in SOP 

oeinDiP 

0^ in SOP 

TOSHIBA 

TC531000CP 

TC531CI00CF 

TC531001CP 

TC531001CF 

FUJITSU 

MB831000 




HITACHI 

HNe2321/31P 

HN6232iy31F 

HN62321A/31AP 

HN62321A/31AF 

MITSUBISHI 

M5M231000P 




NEC 

UPD23C1000C 

UPD23C1000G 

IJPD23C1001EC 


OKI 

MSM531000RS 




SHARP 

LH531000 




SONY 

CXK381000P 





ORGANIZATION 

64K(16 

6410(1$ 

512K(W2S6IOc1B 

PACKAGE WIDTH 

0 6<nDIP 

OeinDIP 

O.CiriOIP 

0.525 in SOP 

TOSHIBA 

TC531024P 

TC53H1024P 

TC534200P 

TC534200F 

FUJITSU 



MB834100 


HITACHI 



HN62404P 


MITSUBISHI 



M5M23C400P 


NEC 

UPD23C1024EP 




OKI 





SHARP 



LH534000 


SONY 

r-- I 





11 





5. MASK ROM 




#>« . 

oMicvtKfaie 




OfiinSOP 

OefciDIP ' OSbiSOP 

IttSMIWL.'' 

TCS38200P 

TCS38200F 

TC5316200P 

TCS31620OF 

fujnsu 





HtTACH 

HN62801P 

HN62801F 

HN621601P 

HN621601F 

MTSUBiSH 

»A5ltA23C800P 

M5M23C800FP 

MSM231600P 

KilSd^ieOOFP 

NEC 

UP023C8000C 

UP023C80006 

UPD23C1600C 

UPD23C1600G 

0(0 





SHAAP 

LH538100 

LH538100 

LH531601 

LH531601 

SONY 






CH«5AfNlf2AT(ON 

512(0(8 

mCKMSEIMOIM 

asinCMP 

0tS25toSbp 

-RKtHHM 

TC534000AP 

TC534000AF 

Fujnsu 

MB834000 

MB834000 


HN62401P 

HN62401F 


M5M23C400P 

M5M217C400FP 

NEC 

UPD23C4000C 

uPD23C4000e 

OM 



SI«W 

LH534100 

LH534100 

SONY 




12 




























6. FLASH E2PR0M 


ORGANIZATION 



PACKAGE WIDTH 

as in DIP 

045 in SOP 

0.6 m DIP 


OAlnSOJ 1 

TOSHIBA 

TC58?57AP 

TC58257AF 

TC58F1000P 

TC58F1000F 

TC58F1000J 

INTEL 

27/28F256 


28F010 



CEEQ 



48C1024 












EPR( 






32,768 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAWIABLE READ ONLY MEMORY 


PRELIMINARY 


I DESCRIPT I Ol^ 


The TC57256AD is a 32,768 word x8 bit CMOS ultraviolet light erasable and electri¬ 
cally programmable read only memory. For read operation, the TC57256AD's access time 
is 120ns, and the TC57256AD operates from a single 5-volt power supply and has low 
power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 30mA/8.3MHz and standby 
current to lOOpA. For program operation, the programming is achieved by using the 
high speed programming mode. TC57256AD is fabricated with the CMOS technology 
and the N-channel silicon double layer gate MOS technology. 


iFEATURESi 


• Peripheral circuit: CMOS 
Memory cell : N-MOS 



-12 

-120 

-150 

Vcc 

5V±5% 

5V±10% 

*^ACC 

120ns 

120ns 1 150ns ' 


Full static operation 
High speed programming mode 
Inputs and outputs TTL compatible 
Pin compatible with ROM TC53257P, TMM23256P, 
TMM27256AD and TC57256D 
Standard 28 pin DIP cerdip package 


• Single 5V power supply 


I PIN CONNECT!^ (TOP VIEW) 


Vppc 1 
A12C 2 
A7C 3 
A6C 4 
A5C 6 
A4C 6 
A3C 7 


A2C 
Alt 
AOC 
00 C 
01 C 
ozC 
QMDC 


28 3Vcc 

27 3A14 
26 3A13 
26 3 AS 
24 3A9 
23 3 All 
22 30E 

21 3A10 

20 3^ 

15 3 07 

18 3 06 
17 305 

16 3 04 
15 303 


I BLOCK DIAGRAMl 

Vpp OND Voo 00 01 02 03 04 05 06 07 


TSE C 

cir« 

AO C 
A1 « 
A2 ' 
A3 C 
A4 < 
A5 C 
A6 C 
A7 C 
A8 C 
ASt 
AlO C 
All C 
A12 6 
A13C 
A14 6 


D 

A 


? ? ? 

? ? ? ? n t ? 

OE CE 

CIRCUIT 


OUTPUT BUFFERS 


1 

COLUMN 

64 

COLUMN I/O 

DECODEB 


CIRCUIT 




.. .. 1 

ROW 

512 

MEMORY CELL 

DECODER 


32,768 X BMW 


Ipin namesI 

AO '''A14 

Address Inputs 

00 -VO? 

Outputs(Inputs) 

Cl 

Chip Enable Input 

OE 

Output Enable Input 

Vpp 

Program Supply 
Voltage 

Vcc 

Vcc Supply Voltage 
(+5V) 

GND 

Ground 


MODE selection] 


PIN 

MODE 

Ce 

(20) 

OE 

(22) 

Vpp 

(1) 

Vcc 

(28) 

OO -^07 

(11 6,13,15 -v-19) 

POWER 

Read 

L 

L 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

High Impedance 

Standby 

H 

* 

High Impedance 

Standby 

Program 

L 

H 

IT 

12.5V 

2) 

12.75 V 

6V^ 

2) 

6.25V 

Data In 

Active 

Program Inhibit 

H 

H 

High Impedance 

Program Verify 

* 

L 

Data Out 


* H or L 1); high SPEED PROGRAM MODE I, 
2): HIGH SPEED PROGRAM MODE H 


A-1 








TC57256AD-12, TC57256AD-120 
TC57256AD-150 


MAXIMUM RATINGS 


SYMBOL 


VCC 


vpp 


VIN 



ITEM 


Vfjc Power Supply Voltage 


Program Supply Voltage 


Input Voltage 


Input/Output Voltage 


Power Dissipation 


Soldering Temperature . Time 


Storage Temperature 


Operating Temperature 


RATING 


-0.6 '\-7.0 


-0.6 -x-lA.O 


-0.6 '4,7.0 


-0.6 'V/Vg^O.S 


260 • 10 


-65 <4,125 


0 <4,70 



W 


®C - sec 


C 


C 


[READ OPERATION! 

D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS 



SYMBOL 

PARAMETER 

TC57256AD-12 

TC57256AD-120/150 

Ta 

Operating Temperature 

0-4,70*0 

0-4,70*0 

Vcc 

Vcc Power Supply Voltage 

5V±5% 

5V±10% 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6V'4,Vcc+0*6V 

Vcc-0.6V'4,Vcc+0.6V 


D.C. AND OPERATING CHARACTERISTICS 


SYMBOL 

PARAMETER 

ILI 

Input Current 

ilo 

Output Leakage Current 

^CCOl 


ICC02 

Operating Current 

^CCSl 


^CCS2 


ViH 

Input High Voltage 

ViL 

Output Low Voltage 

VOH 

Output High Voltage 

o 

> 

Output Low Voltage 

Ippl 

Vpp Current 


CONDITION 


ViN“0 'vVcc 


Vqut''0.4 '4,Vcc 


CF-OV f-8.3MHz 
Iout“®''’A f“lMHz 


CE»Vih 


CE-Vcc-0.2V 


MIN. TYP. 



lOH^'^OOpA 


IOL"2.1mA 


Vpp»VcC~0*^ '4 ,Vcc+0*6 



.-2 








































































































TC57256AD-12, TC57256AD-120 

TC57256AD-150 


A,C. CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEST CONDITION 

TC57256AD-120/12 

TC57256AD-150 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

^ACC 

Address Access Time 

C1=51=Vil 

- 

120 

- 

150 

ns 

tCE 

CE to Output Valid 

51-Vil 

- 

120 

- 

150 

ns 

toE 

51 to Output Valid 

51=Vxl 

- 

60 

- 

70 

ns 

*^DF1 

51 to Output in High-Z 

51=Vil 

0 

50 

0 

60 

ns 

^DF2 

51 to Output in Hlgh-Z 

51-Vil 

0 

50 

0 

60 

ns 

*^0H 

Output Data Hold Time 

^=5E=Vil 

0 

- 

0 

- 

ns 


A.C. TEST CONDITIONS 

• Output Load ; 1 TTL Gate and CL"100pF 

• Input Pulse Rise and Fall Times : 10ns Max. 

• Input Pulse Levels : 0.45V'''2.4V 

• Timing Measurement Reference Level: ' Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 


CAPACITANCE *(Ta=25'’C, f-lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

ViN»0V 

- 

4 

6 

pF 

COUT 

Output Capacitance 

VquT'OV 

- 

8 

12 

pF 


* This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS 



A-3 







TC57256AD-1 2, TC57256AD-120 
TC57256AD-150 


HIGH SPEED PROGRAM MODE 1 


D.C. RECOMMENDED OPERATING CONDITIONS 



SYMBOL 

PARAMETER 

ViH 

Input High Voltage 

ViL 

Input Low Voltage 

Vcc 

Vqq Power Supply Voltage 

Vpp 

Vpp Power Supply Voltage 


MIN, TYP. 


2.2 


5,75 6.0 


12.0 12.5 


MAX. 


VcC+1.0 


0.8 


6,25 


13.0 



D.C. and OPERATING CHARACTERISTICS (Ta-25±5'’C, Vcc»6V±0.25V, Vpp-12.5V±0.5V) 


SYMBOL 




TEST CONDITION 


Viiq=0 -v-Vcc 


Ioh“~AOO^A 


I0L”2.1mA 


PARAMETER 


Input Current 


Output High Voltage 


Output Low Voltage 


Vcc Supply Current 


Vpp Supply Current 


A9 Auto Select Voltage 


A.C. PROGRAMMING CHARACTERISTICS (Ta«25±5‘‘C, Vcc-6V±0.25V, Vpp-12,5V±0.5V) 


TEST CONDITION 


SYMBOL 

PARAMETER 

^AS 

Address Setup Time 

'^AH 

Address Hold Time 

‘=CES 

CF Setup Time 

^CEH 

CE Hold Time 

tOES 

OS’ Setup Time 

*^DS 

Data Setup Time 

*:dH 

Data Hold Time 

tVPS 

Vpp Setup Time 

'=VCS 

i Vqq Setup Time 

’^PW 

Initial Program Pulse Width 

tOPW 

j Overprogram Pulse Width 

rt 

O 

1 M to Output Valid 

•^DFP 

OE" to Output in High-Z 



CE=Vil, 5F-Vih 


Note 1 


Cl-ViH 


CE-Vih 


A.C, TEST CONDITIONS 

• Output Load ; 1 TTL Gate and Cl(IOOpF) 

• Input Pulse Rise and Fall Times ; 10ns Max. 

• Input Pulse Levels : 0.45V'v 2.4V 

• Timing Measurement Reference Level; Input 0.8V and 2.2V, Output 0.8V and 2.0V 

Note 1: The length of the overpgoram pulse may vary as a function of the counter 
value X. 
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TC57256AD-12, TC57256AD-120 

TC57256AD-150 


HIGH SPEED PROGRAM OPERATION II 


D,C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

t PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+1-0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vqq Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 

V 


D.C. AND OPERATING CHARACTERISTICS (Ta-25±5“C, Vcc-6.25±0.25V, Vpp-12.75±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

iLI 

Input Current 

ViN“0 '''Vcc 

- 

- 

±10 

UA 

VOH 

Output High Voltage 

IOH“-400yA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

IoL“ 2.1mA 

- 

- 

0.4 

V 

icc 

Vcc Supply Current 

- 

- 

- 

30 

mA 

Ipp2 

Vpp Supply Current 

Vpp-13.0V 

- 

- 

50 

mA 

ViD 

A9 Auto Select Voltage 

- 

11.5 

12.0 

12.5 

V 


A.C. PROGRAMMING CHARACTERISTICS (Ta-25±5°C, Vcc“6.25±0.25V. Vpp-12.75tO.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

PS 

tAH 

Address Hold Time 

- 

2 

- 

- 

PS 

^CES 

CF Setup Time 

- 

0 

- 

- 

hs 

’^CEH 

CF Hold Time 

- 

0 

- 

- 

ns 

tps 

Data Setup Time 

- 

2 

- 

- 

PS 

tDH 

Data Hold Time 

- 

2 

- 

- 

ps 

•^VPS 

Vpp Setup Time 

- 

2 

- 

- 

PS 

'^VCS 

Vcc Setup Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse Width 

Cl-ViL, OE-Vih 

0.095 

0.1 

0.105 

ms 

ft 

O 

OE to Output Valid 

^-ViH 


- 

100 

ns 

tDFP 

OE to Output in High-Z 

CE-Vijj 

- 

- 

90 

ns 


A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


1 TTL Gate and Cl(IOOpF) 

10ns Max. 

0.45V to 2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC57256AD-12, TC57256AD-120 
TC57256AD-150 


TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM MODE I (Vcc-6V±0.25V, Vpp-12.5V±0.5V) 

HIGH SPEED PROGRAM MODE II (Vcc-6.25V±0.25V, Vpp-12.75V±0.25V) 



Note 1. Vqq must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=*12.5V (12.75V) may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the'Vpp terminal, the 
overshoot voltage of its pulse should not be exceeded 14V. 
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TC57256AD-12, TC57256AD-120 

TC57256A[>-150 


I ERASURE characteristics! 


The TC57S56AD’s erasure is achieved hy applying shortwave ultraviolet light which has a 
wavelength of 2537A°(Angstroms) to the chip through the transparent window. 

The Integrated dose (ultraviolet light intensity [w/cm®] x exposure time [sec.]) for erasure should 
he a minimum of 16 [w • sec/cm®] 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of lorn 
from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a ISOOO [(j.w/om®] will reduce the 
exposure time to about 20 minutes. (In the case, the integrated dose is 12000 [(xw/om®] x (20 x 60) 
[sec] = 16 [w • sec/cm®].) 

The TC87266AD’s erasure begins to occur when exposed to light with wavelength shorter than 
4000A. The sunlight and the fluorescent lamps will Include 3OOO04OOOA°wavelength components. 
Therefore when used under such lighting for extended periods of time, the opaque seals-Toshlba 
EPROM Protect Seal AC901-are available. 

[operation information! 


The TC57256AD's six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 


--- 

MODE 

Read Operation 
(Ta-O’vlO'C) 

NAMES (NUMBER) 

Read 

CE 

(20) 

L 

5E 

(22) 

L 

Vpp 

(1) 

vcc 

(28) 

OO-VOT 

(11-'-13, 15'>'19) 

Data Out 

POWER 

Active 

Output Deselect 

* 

H 

5V 

5V 

High Impedance 

Standby 

H 

it 



High Impedance 

Standby 

Program Operation 
(Ta-25±5°C) 

Program 

L 

H 

1) 

12.5V 

2) 

L2.75V 

1) 

6V 

2) 

6.25V 

Data In 


Program Inhibit 

H 

H 

High Impedance 

Active 

Program Verify 

it 

L 

Data Out 

1- 


Note: H; Vm, L; Vn, *; Vjh or Vi^, 


1) ; HIGH SPEED PROGRAM MODE I 

2) ; HIGH SPEED PROGRAM MODE It 


[READ MODE I 

The TC57256AD has two control functions. The chip enable (Cl) controls the operation 
power and should ^ used for device selection. 

The output enable (OE) controls the output buffers, independent of device selection. 

Assuming that the output data is valid at the outputs after address access 

time from stabilizing of all addresses. 

The CE to output valid (teg) is equal to the address access time (t^cc)* 

Assuming that ClxVxL and all addresses are valid, the output data Is valid at the 
outputs after tQE from the falling edge of OE. 


[output DESELECT MODE 

Assuming that Cl^Vig or 0 E“Vih, the outputs will be in a high Impedance state. 

So two or more TC57256AD's can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power 
standby mode. 
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I STANDBY mode] 

The TC57256AD has a low power standby mode controlled by the CF signal. 

By applying a high level to the CF Input, the TC57256AD Is placed In the standby 

mode which, reduces the operating current to lOOiJiA by applying MOS-high level (Vqc) 

and then the outputs are In a high Impedance state, Independent of the OF Inputs. 


I PROGRAM mode! 

Initially, when received by customers, all bits of the TC57256AD are in the "1" 
state which is erased state. 

Therefore the program operation is to introduce "O's" data into the desired bit 
locations by electrically programming. 

The TC57256AD is in the programming mode when the Vjp input is at 12.5V and CF is 
at TTL-Low under 0 F“Vih. 

The TC572S6AD can be programmed any location at any time either individually, 
sequentially, or at random. 


I PROGRAM VERIFY MODEI 

The verify mode is to check that desired data is correctly programmed on the 
programmed bits. 

The verify is accomplished with OF at Vij,. 


[PROGRAM INHIBIT MODEI 

Under the condition that the program voltage (+12.5V or +12.75V) is applied to Vpp 
terminal, a high level OF input inhibits the TC57256AI) from being programmed. 
Programming of two or more TC57256AD’s in parallel with different data is easily 
accomplished. That is, all inputs except for OF and OF may be commonly connected, 
and a TTL low level program pulse is applied to the OF of the desired device only 
and TTL high level signal is applied to the other devices. 


I HIGH SPEED PROGRAM MODTTI 

The program time can be greatly decreased by using this high speed programming mode. 

-The device is set up in tbe high, speed programming mode when the programming 

voltage (+12.5V) is applied to the Vpp terminal with Vqq“6V. 

The programming is achieved by applying a single TTL low level 1ms pulse to the 
cF input after addresses and data are stable. Then the programmed data is verified 
by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 1ms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse 
with width of 3 times more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 
with Vcc”Vpp'*5V. 
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I HIGH SPEED PROGRAM MOOTin 

The device Is set up In the high speed programming mode when the programming voltage 
(+12.75V) is applied to the Vpp terminal with V(.j.«6.25V. 

The programming is achieved by applying a single TTL low level 0.1ns pulse the C2 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ns is applied and 
then programmed data is verified. This should be repeated until the program operates 
correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 
with Vqc=Vpp=5V. 
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ADDRESS = OVERPHOORAM 3X PULSES OF 1 msec 

NEXT ADDRESS OR ONE PULSE OF SX msec DURATION 
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ELECTRIC SIGNATURE MODE 


Electric signature mode allows to read out a code from TC57256AD which identifies 
Its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC57256AD by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when ISV is applied to address line A9 and the rest of address 
lines are set to Vjl in read operation. Data output in this condition is manufacturer code. Device 
code is identified when address AO is set to Vm- These two codes possess an odd parity with the 
parity bit of MSB (07). The following table shows electric signature of TD57856AD. 



mm 

Rl 

H 

o 

04 

H 


01 

00 

HEX. 



row 


liBl 

(16) 


ESI 

(12) 

(11) 

DATA 

Manufacture Code 

ViL 

B 

0 

0 

B 

B 

B 

0 

0 

98 

Device Code 

ViH 

B 

B 

0 

0 

B 


0 

B 

C4 


Notes: A9=12V±0.5V 

A1'i'AS, A10'''A14, CF, 0 E=Vjl 
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32,768 WORD x 8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 

PRELIMINARY 

I description! 

The TC57256AD Is a 32,768 wordx 8 bit CMOS ultraviolet light erasable and electrically, 
programmable read only memory. For read operation, the TC57256AD's access time is 
150ns, and the TC57256AD operates from a single 5-volt power supply and has low power 
standby mode which reduces the power dissipation without increasing access time. 

The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 30mA/6.7MH2 and standby 
current to lOOpA. For program operation, the programming is achieved by using the 
high speed programming mode. TC57256AD is fabricated with the CMOS technology and the 
N-channel silicon double layer gate MOS technology. 


IfeaturesI 

• Peripheral circuit: CMOS 

Memory cell : N-MOS 

• Low power dissipation 

Active : 30mA/6.7MHz 

Standby: lOOpA 

• Fast access time: TC57256AD-15 

TC57256AD-20 


I PIN CONNECTION; 


(TOP VIEW) 



• Single 5V power supply 

• Fully static operation 

• High speed programming mode 

• Inputs and outputs TTL compatible 

• Pin compatible with ROM TC53257P, 

TMM23256P, TMM27256AD and TC57256D 
150ns • Standard 28 pin DIP cerdip package 

200ns 


IBLOCK diagram! 


OEC 

CEO—I 


Vpp GND Vq; 00 01 02 03 04 05 06 07 


OE,CE CIRCUIT 


AO < 
A1 ' 
A2 I 
A3 I 
A4 ' 
AS < 
A6 ' 
A7 < 
A8 < 
A9 < 
AIO < 
All < 
A12< 
A13 < 
A14 < 


OUTPUT BUPFEHS 


Bt 

U 

£ 

3 

m 


COLUMN 

DECODER 


,64 


COLUMN 1/0 
CIRCUIT 







ROW 

512 

MEMORY CELL 

DECODER 


ARRAY 

32,768x8bit8 


I PIN NAMESI (mode SELECTION! 


AO 'V' A14 

Address Inputs 

PIN 

MODE 

CE 

(20) 

OE 

cm 

m 

i!ca 

ma 

00'''07 

(11''. 13,15''' 19) 

POIffiR 

00''- 07 

Outputs (Inputs) 

CE 

Chip Enable Input 

Read 

wm 

19 

5V 

5V 

Data Out 

Active 

OT 

Output Enable Input 


■1 

■a 

High Impedance 

Vpp 

Program Supply 
Voltage 


Hill 

El 

High Impedance 

Standby 

Program 

mm 

■9 

12.5V 

6V 

Data In 

Active 

. Vcc 

Power Supply Voltage 
(+5V) 

Program Inhibit 

El 

HiH 

High Impedance 

Program Verify 

* 


Data Out 

GND 

Ground 

* H or L 
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TC57256AD-20 


SYMBOL 


RATING 



Power Supply Voltage 


Program Supply Voltage 


Input Voltage 


Input/Output Voltage 


Power Dissipation 


Soldering Temperature • Time 


Storage Temperature 


Operating Temperature 


-0.6 'v 7.0 


-0.6<\, 14.0 


-0.6<v 7.0 


-0.6 'v Vqc+O. 5 


260.10 


-65-x-125 


-40'\-85 



*C . sec 


READ OPERATION 


DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+0.3 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

^CC 

Vqc Power Supply Voltage 

4.75 

5.00 

5.25 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6 

Vcc 

Vcc^■0.6 


DC and OPERATING CHARACTERISTICS 



SYMBOL 

PARAMETER 

ILI 

Input Current 

TCCOI 

Operating Current 

ICC02 


Standby Current 

ICCS2 

Vqh 

Output High Voltage 

VoL 

Output Low Voltage 

^PPl 

VCC Current 

^LO 

Output Leakage Current 


(Ta—40'V85‘’C, Vcc-5V±5%) 




pA 


Vpp=Vcc±0.6V 

Vout-O.AV-v-Vcc 


+10 
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AC CHARACTERISTICS (Ta=-40'^- SS^C, Vcc=5V±5%, Vpp=Vcc±0.6V) 


S'mBOL 

PARAMETER 

TEST CONDITION 

TC57256AD-15 

TC57256AD-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tACC 

Address Access Time 

CE«0E=Vil 

- 

150 

- 

200 

ns 

tcE 

^ to Output Valid 

5E-Vil 

- 

150 

- 

200 

^OE 

OS to Output Valid 

CE-Vil 

- 

70 

- 

70 

tDFl 

to Output in High-Z 

OE=Vil 

0 

60 

0 

60 

tDF2 

OE to Output in High-Z 

ei^viL 

0 

60 

0 

60 

tOH 

Output Data Hold Time 

CE=OE=Vil 

0 

- 

0 

- 


AC TEST CONDITIONS 

• Output Load : 

• Input Pulse Rise and Fall Times : 

• Input Pulse Levels : 

• Timing Measurement Reference Level: 


CAPACITANCE *(Ta»25"C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vij}"0V 

- 

4 

6 

pF 

COUT 

Output Capacitance 

VOUT=OV 

- 

8 

12 

pF 


* This parameter is periodically sampled and'is not 100% tested. 


TIMING WAVEFORMS (READ) 



1 TTL Gate and Ci,=100pF 
10ns Max. 

0.45V''' 2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 
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DC RECOMMENDED OPERATING CONDITIONS 



SYMBOL 

PARAMETER 

MIN. 

VIH 

Input High Voltage 

2.2 

.ViL 

Input Low Voltage 

-0.3 

Vcc 

Vcc Power Supply Voltage 

5.75 

Vpp 

Vpp Power Supply Voltage 

12.0 




MAX. 


Vcc+1-0 


0.8 


6.25 


13.0 


DC and OPERATING CHARACTERISTICS (Ta=25±5"C, Vcc*=6V±0.25V, Vpp-12.5V+0.5V) 


TEST CONDITION 


ViN=0 Vcc 


lOH'— AOOyA 


IOL=2.1iiiA 



SYMBOL 

PARAMETER 

ILI 

Input Current 

VOH 

Output High Voltage 

VoL 

Output Low Voltage 

Icc 

Vcc Supply Current 

Ipp2 

Vpp Supply Current 

ViD 

A9 Auto Select Voltage 



AC PROGRAMMING CHARACTERISTICS (Ta=25±5’’C, Vcc=6V+0.25V, Vpp=I2.5V±0.5V) 


SYMBOL 


tAS 



TEST CONDITION 


PARAMETER 


Address Setup Time 


Address Hold Time 


CE Setup Time 


CE Hold Time 


OE Setup Time 


Data Setup Time 


Data Hold Time 


Ypp Setup Time 


"CC Setup Time 


Initial Program Pulse Width 


Overprogram Pulse Width 


OE to Output Valid 


OE to Output in High-Z 


AC TEST CONDITIONS 

• Output Load : 1 TTL Gate and Cl (lOOpF) 

• Input Pulse Rise and Fall Times : 10ns Max. 

•-Input Pulse Levels : 0.45V'''2.4V 

• Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V 

Note 1: The length of the overprogram pulse may vary as a function of the counter 
value X. 



Note 1 



1.05 

ms 

78.75 

ms 

150 

ns 

130 

ns 
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TC57256AD-15 

TC57256AD-20 


TIMING WAVEFORMS (PROGRAM) 

(Vcc= 6V±0.25V, Vpp"12.5V+0.5V) 



Note 1. Vqq must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with Vpp=12.5V 
may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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[ERASURE CHARACTERISTICTI 

The TC57256AD’s erasure Is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537A°(Angstroms) to the chip through the transparent window. 

The integrated dose (ultraviolet light intensity [w/cm^] x exposure time [sec.]) for erasure should 
be a minimum of 16 [w • sec/cm®]. 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 1cm 
from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [jji.w/om®] will reduce the 
exposure time to about 20 minutes. (In this case, the integrated dose is 12000 [jjiw/om®] x (20 x 
60) [sec] = 15 [w ♦ sec/cm®].) 

The TC57256AD’s erasure begins to occur when exposed to light with wavelength shorter than 
4000A. The sunlight and the fluorescent lamps will Include 3000~4000A°wavelength components. 
Therefore when used under such lighting for extended periods of time, the opaque seals-Toshiba 
EPEOM Protect Seal AC901-are available. 

[OPERATION information! 


The TC57256AD's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 


----NAMES (NUMBER) 

MODE ' -- 

CE 

(20) 

Of 

(22) 

Vpp 

(1) 

^CC 

(28) 

00'^07 

(ll-v-lS, 15'v-19) 

POWER 

Read Operation 

(Ta=-40'v- 85 “C) 

Read 

D 

L 

5V 

5V 

Data Out 

Active 

Output Deselect 

B 

H 

High Impedance 

Standby 

H 

* 

High Impedance 

Standby 

Program Operation 

(Ta=25±5°C) 

Program 

L 

H 

12.5V 

6V 

Data In 

Active 

Program Inhibit 

H 

H 

High Impedance 

Program Verify 

* 

B 

Data Out 


Note: H; Vjh, L; Vjl, *; Vil 


[READ MODE I 

The TC57256AD has two control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (OE) control the output buffers, independent of device selection. 
Assuming that CE=0 E=Vil, the output data is valid at the outputs after address access 
time from 'stabilizing of all addresses. 

The CE to output valid (teg) is equal to the address access time (t^cc)• 

Assuming that ^=Vil and all addresses are valid, the output data is valid at the 
outputs after tgg from the falling edge of OE. 

[OUTPUT DESELECT M0DE[ 

Assuming that CE^Vjh or OE^Vm, the outputs will be in a high impedance state. 

So two or more TC57256AD's can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power 
standby mode. 
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TC57256AD-20 


I STANDBY MODE 

The TC57256AD has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC57256AD is placed in the standby mode which reduce the 
operating current to lOOyA by applying MOS-hlgh level (Vcc) and then the outputs are in 
a high Impedance state, Independent of the UF Inputs. 


[PROGRAM MOD'e] 

Initially, when received by customers, all bits of the TC57256AD are in the "1" state 
which is erased state. 

Therefore the program operation is to introduce "O's" data into the desired bit loca¬ 
tions by electrically programming. 

The TC57256AD is in the programming mode when the Vpp input is at 12.5V and CE is at 
TTL-Low under OE=Vih. 

The TC57256AD can be programmed any location at any time either individually, sequential¬ 
ly, or at random. 

[PROGRAM VERIFY MODEl 

The verify mode is to check that desired data is correctly porgrammed on the programmed 
bits. 

The verify is accomplished with OE at V^x,- 

!PROGRAM INHIBIT MODEl 

Under the condition that the program voltage (+12.5V) is applied to Vpp terminal, a high 
level CE input inhibits the TC57256AD from being programmed. 

Programming of two or more TC57256AD’s in parallel with different data is easily ac¬ 
complished. That is, all Inputs except for CE and 0E may be commonly connected, and a 
TTL low level program pulse is applied to the 51 of the desired device only and TTL 
high level signal is applied to the other devices. 


IHIGH SPEED PROGRAMMING MODE 

The program time can be greatly decreased by using this high speed programming mode. 

The device is set up in the high speed programming mode when the programming voltage 

(+12.5V) is applied to the Vpp terminal with Vcc“6V. _ 

The programming is achieved by applying a single TTL low level 1ms pulse to the CE input 
after addresses and data are stable. Then the programmed data is verified by using 
Program Verify Mode. 

If the programmed data is not correct, another program pulse of 1ms is applied and then 
the programmed data is verified. This should be repeated until the program operates 
correctly (max. 25 times) 

After correctly programming the selected address, the additional program pulse with 
width of 3 times more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp=5V. 
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ArDRESS= OVEHPROGHAM 3X PULSES OF Imsec 

NEXT ADDRESS OR ONE PULSE OF 3X msec DURATIOl 
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I ELECTRIC SIGNATURE MO^ 

Electric signature mode allows to read out a code from TC57256AD which identifies 
its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC57256AD by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest . 
of address lines is set to Vjl in read operation. Data output in this condition is 
manufacturer code. Device code is identified when address AO is set to Vm. 

These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC57256AD. 


PINS 

AO 

07 

06 

05 

04 

03 

02 

01 

00 

HEX. 

SIGNATURE"— 

(10) 

(19) 

(18) 

(17) 

(16) 

(15) 

(13) 

(12) 

(11) 

DATA 

Manufacture Code 

ViL 

1 

0 

0 

1 

1 

0 

0 

0 

98 

Device Code 

ViH 

1 

1. 

0 

0 

0 

1 

0 

0 

C4 


Notes: A9=12V±0.5V 

Al-v-AS, A10''-A14, CE, 0 E=Vil 
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65,536 WORDS X 8 BITS CMOS UV ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

PRELIMINARY 


IdescriptionI 

The TC57512AD is a 65,536 word x 8 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. For read operation, the TC57512AD's access time is 
150ns/200ns, and the TC57512AD operates from a single 5-volt power supply and has low 
power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 30mA/6.7MHz and standby 
current to lOOpA. For program operation, the programming is achieved by using the high 
speed programming mode. TC57512AD is fabricated with the CMOS technology and the 
K-channel silicon double layer gate MOS technology. 

IFEATURESI 


• Peripheral circuit: CMOS 

Memory cell : N-MOS 

• Fast access time; 

TC57512AD-15 150ns 

TC57512AD-20 200ns 

• Low power dissipation 

Active : 30mA/6.7MHz 
Standby: lOOpA 


IPIN CONNECTION! (TOP VIEW) 


Aisc 1 
A12C 2 
A7C 3 
A6C 4 
A5C 5 
A4i: 
A3C 
A2C 
AlC 
AOC 
00 C 
01 C 

02 c 

®DC 


■V-T" 


3VCC 
3A14 
3a13 
3a8 
3a9 
riAii 
3 0E/VPP 
3A10 
3CE 
3 07 
306 
305 
304 
303 


[PIN NAMESI 

AO -u A15 

Address Inputs 

oo-uoi 

Outputs (Inputs) 

CE 

Chip Enable Input 

OE/Vpp 

Output / Program 
Enable / Supply 
Input/ Voltage 

Vcc 

Power Supply 

Voltage (+5V) 

GND 

Ground 


• Full static operation 

• High speed programming mode I, H 

• Inputs and outputs TTL compatible 

• Standard 28 pin DIP cerdip package 


I BLOCK DIAG^ 


OE' 
CE< 

AO < 
A1 ( 
A2 < 
A3 < 
A4 < 
A5 ( 
A6 < 
A7 < 
A8 < 
A9 < 
AlO < 
All C 
A12 < 
A13 t 
A14 


Vpp 


WD 

L 


Vcc 

L 


OO 01 02 03 04 05 06 07 

???????? 


E® CE 
CIRCUIT 


OUTPUT BUFFERS 


u 

b 

b 

m 


Q 


COLUMN 

DECODER 


64 


COLUMN I/O 
CIRCUIT 


10 


ROW 

DECODER 


1.024 


MEMORY CELL 
ARRAY 

65,536x8bi ts 


A15 0-L 

Imode selection! 

_J 

PIN 

MODE — 

CE 

(20) 

OE/Vpp 

(22) 

Vcc 

(28) 

OO-uOI 

(Il'ul3,15'ul9) 

POWER 

Read 

mm 

H9HI 

5V 

Data Oiit 

Active 

Output Deselect 

MM 

H 


Standby 

H 

* 

High Impedance 


Program 

mm 

Vpp 

6V1) 

2) 

6.25V 

Data In 

Active 

Program Inhibit 

H 

Vpp 

High Impedance 

Program Verify 

Di 

L 

Data Out 


*: H or L 1); HIGH SPEED PROGRAMMING MODE I 
2): HIGH SPEED PROGPJ^MING MODE H 


A-25 






































TC57512AD-15 

TC57512AD-20 


MAXIMUM RATINGS 



Vcc Power Supply Voltage 


Program Supply Voltage 


Input Voltage 


Input/Output Voltage 


Power Blssipatlon 


TsOLDER Soldering Temperature • Time 


TsTG 


Storage Temperature 



RATING 


-0.6''<7.0 


Operating Temperature 



-65 -v-125 


-40 'V- 85 


I READ OPERATION I 

D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC57512AD-15/TC57512AD-20 

Ta 

Operating Temperature 

-40 

Vcc 

Vcc Power Supply Voltage 

5V±5% 


D.C. AND OPERATING CHARACTERISTICS 


SYMBOL 

PARAMETER 

CONDITION 

ILI 

Input Current 

ViN=0'\. Vcc 

IlO 

Output Leakage Current 

Vodt“®*^'''V cc 


Operating Current 

^OV 

f=6.7MHz 

^CC02 

IqUY^OibA 

£-lMHz 

iccsi 

standby Current 

CE=Vih 

ICCS2 

CE=Vcc-0.2V. 

ViH 

Input High Voltage 

- 

ViL 

Output Low Voltage 

- 

VOH 

Output High Voltage 


O 

> 

Output Low Voltage 

IOL*2.1mA 

ippi 

Vpp Current 

Vpp" 0 'V Vqq+0 • 6 





MAX. 

±10 

±10 

30 

15 



100 


Vcc+0.3 



±10 


UNIT 

yA 

yA 


mA 


mA 

yA 

V 

V 

V 

V 
yA 
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A.C. CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEST CONDITION 

TC57512AD-15 

TC57512AD-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tACC 

Address Access Time 

CE=OE=Vil 

- 

150 

- 

200 

ns 

tCE 

CE to Output Valid 

Ol=VlL 

- 

150 

- 

200 

ns 

tOE 

6e to Output Valid 

Cl=ViL 

- 

70 

- 

70 

ns 

^DFl 

CE to Output in- High-Z 

51=Vil 

0 

60 

0 

60 

ns 

*^DF2 

6e to Output in High-Z 

CE=Vil 

0 

60 

0 

60 

ns 

tOH 

Output Data Hold Time 

CE=6E»Vil 

0 

- 

0 

- 

ns 


A.C. TEST CONDITIONS 


• Output Load : 

• Input Pulse Rise and Fall Times ; 

• Input Pulse Levels : 

• Timing Measurement Reference Level: 


1 TTL Gate and CL=100pF 
10ns Max. 

0.45V-v 2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 


CAPACITANCE *(Ta=25‘’C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiNl 

Input Capacitance 


- 

4 

6 

pF 

ClN2 

OE/Vpp Input Capacitnace 

> 

o 

II 

M 

> 

- 

50 

60 

pF 

CoUT 

Output Capacitance 

VouT“OV 

- 

8 

12 

pF 


* This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS 
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I HIGH SPEED PROGRAM MODTT 


DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+1.0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vqq Power Supply Voltage 

5.75 

6.0 

6.25 

V 

Vpp 

Vpp Power Supply Voltage 

12.0 

12.5 

13.0 

V 


DC and OPERATING CHARACTERISTICS (Ta=25±5°C, Vcc°6V±0.25V, Vpp°12.5V±0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

ViN^O-uVcc 

- 

- 

±10 

pA 

mmm 

Output High Voltage 

l0H““A00pA 

mm 

- 

- 

V 

VoL 

Output Low Voltage 

1ol“ 2.1mA 

- 

- 

wnm 

mm 

^CC 

Vcc Supply Current 

- 

- 

- 

30 

mA 


Vpp Supply Current 


- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta°25±5’’C, Vcc=6V±0.25V, Vpp°12.5V±0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

ys 

•^AH 

Address Hold Time 

- 

2 

- 

- 

ps 

tOES 

OE/Vpp Setup Time 

- 

2 

- 

- 

ps 

*^0EH 

OE/Vpp Hold Time 

- 

2 

- 

- 

ps 

tpRT 

OE/Vpp Pulse Rise Time 

- 

50 

- 

- 

ns 

tDS 

Data Setup Time 

- 

2 

- 

- 

ps 

'^DH 

Data Hold Time 

- 

2 

- 

- 

ps 

^VR 

OE/Vpp Recovery Time 

- 

2 

- 

- 

ps 

•^VCS 

Vcc Setup Time 

- 

2 

- 

- 

ps 

•^PW 

Initial Program Pulse Width 

Ce=Vjl* 517Vpp=Vpp 

0.95 

1.0 

1.05 

ms 

tOPW 

Overprogram Pulse Width 

Note 1 

2.85 

3.0 

78.75 

ms 

^DV 

Data Valid from CE 

Ol/Vpp^ViL 

- 

- 

1 

mm 

•^DF 

CE to Output in High-Z 

6E/Vpp=Vil 

- 

- 

130 

ns 


AC TEST CONDITIONS 


• Output Load ; 

• Input Pulse Rise and Fall Times : 

• Input Pulse Levels : 

• liming Measurement Reference Level: 


1 TIL Gate and Cl (lOOpF) 

10ns Max. 

0.45V-v 2,4V 

Input 0.8V and 2.0V, Output 0.8V and 2.0V 


Note 1; The length of the overprogram pulse may vary as a function of the counter 
value X. 
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I HIGH SPEED PROGRAM MODE~ g 


DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VIH 

Input High Voltage 

2.2 

- 

Vcc+1-0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

^CC 

Vq(; Power Supply Voltage 

6.0 

6.25 

6.5 

V 

Vpp 

Vpp Power Supply Voltage 

12.5 

12.75 

13.0 

V 


DC and OPERATING CHARACTERISTICS (Ta=25±5'‘C, Vcc=6.25V±0.25V, Vpp-12.75V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

VjjfO <v Vcc 

- 

- 

±10 

WA 

VOH 

Output High Voltage 

Ioh'*~AOOuA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

Iol= 2.ImA 

- 

- 

0.4 

V 

Icc 

Vqq Supply Current 


- 

- 

30 

mA 

Ipp2 

Vpp Supply Current 

Vpp=13.0V 

- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta=25+5°C, Vcc=6.25V±0.25V, Vpp-12.75V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

*=AS 

Address Setup Time 

- 

2 

- 

- 

ps 

tAH 

Address Hold Time 

- 

2 

- 

- 

US 

tOES 

OE/Vpp Setup Time 

- 

2 


- 

US 

•^OEH 

OE/Vpp Hold Time 

- 

2 

- 

- 

us 

tpRI 

OE/Vpp Pulse Rise Time 

- 

50 

- 

- 

ns 

tDS 

Data Setup Time 

- 

2 

- 

- 

us 

*^DH 

Data Hold Time 

- 

2 

- 

- 

US 

tVR 

OlE/Vpp Recovery Time 

- 

2 

- 

- 

vs 

*^VCS 

Vcc Setup Time 

- 

2 

- 

- 

US 

tpw 

Program Pulse Width 

CE“Vil, 61/Vpp=Vpp 

0.095 

0.1 

0.105 

ms 

tDV 

Data Valid from CE 

6e/Vpp=Vil 

- 

- 

1 

us 

*^DF 

CE" to Output in High-Z 

6e/Vpp=Vil 

- 

- 

130 

ns 


AC TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

• Timing Measurement Reference Level 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V-v-2.4V 

Input 0.8V and 2.0V, Output 0.8V and 2.0V 
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TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAMMING MODE 1 (Vcc=6V±0.25V, Vpp-12.5V+0.5V) 

HIGH SPEED PROGRAMMING MODE I (Vcc"6.25V±0.25V, Vpp»12.75V±0.25V) 



Note 1. Vqq must be applied simultaneously or before Vpp and cut off 
simultaneously or after Vpp, 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.5+0.5V or Vpp=*12.75±0.25V may cause permanent damage to the 
device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage Is applied to the Vpp terminal, the 
overshoot voltage of Its pulse should not be exceeded 14V. 
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[ERASURE CHARACTERISTiCSl 

The TC57512AD's erasure is achieved by applying shortwave ultraviolet light which has 
a wavelength of 2537A (Angstroms) to the chip through the transparent window. The 
Integrated dose (ultraviolet light Intensity [w/om®] x exposure time [see.]) for 
erasure should be a minimum of 15 [w'sec/cm^]. When the Toshiba sterilizing lamp 
GL-IS is used and the device is exposed at a distance of 1cm from the lamp surface, 
the erasure will be achieved within 60 minutes. And using commercial lamps whose 
ultraviolet light intensity is a 12000 [pw/cm^] will reduce the exposure time to about 
20 minutes. (In this case, the integrated does is 12000 [yw/cm^]x (20x60) [sec]» 15 
[wsec/cm2].) The TC57512AD's erasure begins to occur when exposed to light with 

O 

wavelength shorter than AOOOA. The sunlight and the fluorescent lamps will include 

o 

3000'V/4000A wavelength components. Therefore when used under such lighting for ex¬ 
tended periods of time, the opaque seals-Toshiba EPROM Protect Seal AC901-are available. 



OPERATION INFORMATION! 


The TC57512AD's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all Inputs. 


-NAMES (NUMBER) 

MODE ^ - 

CE 

(20) 

6e 

(22) 

Vpp 

(1) 

Vcc 

(28) 

OO-v-O? 

(11-'<13, 15'^19) 

POWER 

Read Operation 

(Ta=-40'v.85'’C) 

Read 

L 

L 



Data Out 

Active 

Output Deselect 

* 

H 

5V 

5V 

High Impedance 

Standby 

H 




High Impedance 

Standby 

Program Operation 

(Ta=25±5°C) 

Program 

L 

H 

1) 

12.5V 

6V^> 

2) 

6.25V 

Data In 


Program Inhibit 

H 

H 

High Impedance 

Active 

Program Verify 

* 

L 

12.75v2) 

Data Out 



Note: H; V^h, L; Vil, 


,, 1); HIGH SPEED PROGRAM MODE I 

; viu or VjL, gjgjj speed PROGRAM MODE I 


[read MODE I 

The TC57512AD has two control functions. The chip enable (5E) controls the operation 
power and should be used for device selection. The output enable (51) control the 
output buffers, independent of device selection. Assuming that 51=51=VjLf the output 
data is valid at the outputs after address access time from stabilizing of all ad¬ 
dresses. The CE’ to output valid (t^p) equal to the address access time (t^cc^* 
Assuming that CE*Vxl and all addresses are valid, the output data is valid at the 
outputs after tQE from the falling edge of 61. 
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[OUTPUT DESELECT MODE I 

Assuming that or OE=Vj.jj, the outputs will be in a high impedance state. So two 

or more TCB7612AD’s can be connected together on a common bus line. When CE is decoded 
for device selection, all deselected devices are in low power standby mode. 

[STANDBY mode] 

The TC57512AD has a low power standby mode controlled by the Cl signal. By applying 
a high level to the CE Input, the TC57512AD Is placed In the standby mode which re¬ 
duce the operating current to lOOpA by applying MOS-hlgh level (Vcc) and then the 
outputs are In a high Impedance state, Independent of the 01 Inputs. 

[PROGRAM mode! 

Initially, when received by customers, all bits of the TC57512AD are In the "1" state 
which Is erased state. Therefoi;e the program operation Is to Introduce "O's" data 
Into the desired bit locations by electrically programming. The TC57512A0 Is In the 
programming mode when the 0E/Vpp input Is at 12.5V or 12.75V and CE is at TTL-Low 
level. The TC57512AD can be programmed any location at any time either individually, 
sequentially, or at random. 

IPROGRAfI VERIFY M0DE[ 

The verify mode is to check that desired data is correctly programmed on the pro¬ 
grammed bits. The verify is accomplished with Sl/Vpp at Vip, and CE at Vpi,. 

[PROGRAM INHIBIT MODE) 

Under the condition that the program voltage (+12.5V or +12.75V) is applied to Vpp 
terminal, a high level CS Input inhibits the TC57512AC from being programmed. 
Programming of two or more TC57512AD'8 in parallel with different data is easily ac¬ 
complished. That is, all inputs except for Cl may be commonly connected, and a TTL 
low level program pulse is applied to the Cl of the desired device only and TTL high 
level signal is applied to the other devices. 
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[HIGH SPEED PROGRAM MODE l| 

This high speed programming mode I is performed at V(;{;=6.0V and OE/Vpp=12.5V. 

The programming is achieved by applying a single TTL low level 1ms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 1ms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse with 
pulse width 3 times that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 
with Vqq=5V. 


[HIGH SPEED PROGRAM MODE E I 

The program time can be greatly decreased by using this high speed programming mode 
H. This high speed programming mode I is performed at Vcc“6.25V and SI/Vpp=12.75V. 
The programming is achieved by applying a single TTL low level 0.1ms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 
with Vqq=5V, 
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FLOW CHART 



ADDRESS OVERPROGRAM 3X PULSES OF Imsec 

=NEXT ADDRESS OR CWE PULSE OF 3X msec DURATION 
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HIGH SPEED PROGRAM MODE I 


FLOW CHART 


Vcc= 6.25± 0.25 V 
Vpp= 12.75 ±0.25 V 



ADDRESS 

= START ADDRESS 





X = 

LiJ 





PROGRAM : 

rpw= 0.1 ms 


ADDRESS 
=^<EXT ADDRESS 


CT X>25?^ 

..m^d:one byte, 

ADDRESS^ 

jp'ras 
I Vcc = 5.0 V 


READ ALL BYTES 


15 
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lELECTRIC SIGNATURE MODE! 

Electric signature mode allows to read out a code from TC57512AD which identifies 
its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC57512AD by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 
rest of address lines is set to Vjl in read operation. Data output in this con¬ 
ditions is manufacturer code. Device code is identified when address AO is set to 
ViH. These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC57512AD. 


PINS 

AO 

07 

06 

05 

iQm 


02 

01 

00 


SIGNATU^'''\^_^^ 

(10) 

(19) 

(18) 

(17) 



(13) 

(12) 

(11) 


Manufacture Code 

ViL 

D 

0 

0 

D 

B 

0 

0 

0 

98 

Device Code 

ViH 

D 

0 

0 

0 

0 

B 

B 

B 

85 


Notes: A9=12V±0.5V 

Al'i.AS, AlO-vAlS, CE, SE=Vil 
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131,072 WORD X 8 BIT CMOS UV ERASABLE AND ELEaRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


pgsosimfiN 

Th« TC671000AD/TC671001AD is a 131,072 word X 8 bit CMOS ultraviolst lisht araitbls and 
slaetrically programmablo road only memory, 

The TC671000AD is JEDBC standard pin configuration and the TC571001AD it compatible 
with 28 pin IM bit Mask ROM, Both producta are packed in 32 pin standard cerdlp package. 

The TCS71000AD/TC571001AD it fabricated with the CMOS technology. Advanced circuit 
techniques provide both high speed and low power features with t maximum operating current of 
30mA/8.3MK2 and access time of 120ns/lOOnt. 

The programming times of the TCS71000AD/TC671001AD except overhead times of EPROM 
programmer it only 14 seconds by using the high speed programming algoritlm. 


PEA jyRE? 

a Peripheral circuit ; CMOS 

Memory cell ; N-MOS 

e Access time 



>12 

-ISO 

Vee 

SViSH 

svtiox 

«ACC 

t20ni 

ISOm 


e Low power dissipation 
Active : 30mA/8.3MBk 
Standby: lOOpA 


• Wide operating temperature range : 0‘*70*C 
e Single 6V power supply 
a Full static operation 

a High speed programming operation : tpw 0.1ms 
a Input and output TTL compatible 
a JEDEC standard 32 pin : TCS71000AD 
a IM MROM compatible : TCS71001AD 
a Standard 32 pin DIP cerdlp package 


PIN CONNECTON (topview) 



A6 

AS 


3J]Vcc 
31]PCM CE 
30 INC A1S 
2S1A14 A12 
2I)A13 A7 
37]At 
361A9 
25] All A4 
2<I]QE A3 
23]A10 A2 
22pCE A1 
AO 
00 
Ot 
D2 

ITp 03 GNO 


t 1 
I 2 
I 3 

I 4 

[ S 
C 6 
q 7 

8 

9 


I 
£ 

I 10 
III 
I 12 
I 13 
£ 14 
£ 15 


333VCC 
3i]TCra 
30]NC A15 

29]A14 A12 
28]A13 A7 
27]A8 A6 
26]A9 AS 
25] All A4 
24]A16 A3 
23]A10 A2 
22]CE At 


(Reference) 


21] 07 
20] OS 
19] 05 
18] 04 


AO 

OO 

Dt 

02 


17p03 <3ND [1 


28]Vcc 

27]A14 

26]A13 

25]A8 

24]A9 

23]A11 

22]A16 

21]A10 

20]in£ 

19]07 
ia]D6 
17] 05 
1E]D4 
15] 03 


TCS7100QAD 


TCS71001AD 


flM Msik ROM 
LTC531000P 


PIN NAMES 


A0~A1S 

Addreii Inputs 

00~07 

Outputs (Inputs) 

Of 

Chip Enable Input 

OT 

Output Enable Input 

mx 

Program Control Input 

Vec 

Vcc Supply Voltage 

Vee 

Program Supply Voltage 

GNO 

Ground 

NC 

No Connection 
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Vpp CNO Vcc 


DO D1 01 03 04 OS 06 07 


OE. Cf PBW CIRCUIT 


OUTPUT SUFFERS 



COLUMN 

256 

DECODER 



COLUMN I/O CIRCUIT 


ROW 

512 

DECODER 



131,072 xablti 


MODE SELEaiON 


PIN 

MOOE - 


R««d 


Output OtMitCt 


Standby 


Program 


Program Inhibit 


Program Varify 


• : H or L 

MAXIMUM RATINGS 


SYMBOL 




Vcc Powar Supply Voltaga 


Program Supply Voltaga 


Input Voltaga 


Input/Output Voltaga 


Powar Oiuipation 


Soldaring Tamparatura Tima 


Storaga Tamparatura 


Oparating Tamparatura 



■ 0.6-Vcc+O.S 


1.S 


ISO-to 


-65-125 


0~70 
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READ OPERATION 

DC RECOMMENDED OPERATINO CONDITIONS 


SYMBOL 

PARAMETER 

TC57I000AD/1001AO-12 

TCS71000AD/ 1001AO - 150 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

V|H 

Input High Voltage 

2.2 

Vcc+ 0.3 

2.2 

Vcc+ 0.3 

V 

V|L 

Input Low Voltage 

-0.3 

0.8 

-0.3 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

4.75 

5.25 

4.50 

5.50 

V 

Vm 

V^ Power Supply Voltage 

Vcc-0.8 

Vcc+ 0.6 

■ESSSi 

Vcc+0.6 

V 


DC AND OPBRATINQ CHARACTERISTICS (TaaO~70*C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'll 

Input Current 

VlN-0~Vcc 


- 

110 

pA 

'ccoi 

Operating Current 

loaT*0fnA 

fa 8.3MHz 

- 

- 

30 

mA 

'ccot 

falMHz 

- 

- 

10 

'CCJI 

Standby Current 

CFwVih 

- 

- 

1 

mA 

msm 

CF-Vcc-0.2 V 

- 

- 

100 

pA 

VoH 

Output High Voltage 

loH* — 400iiA 

mi 

- 

- 

V 

Vot 

Output Low Voltage 

lOL* 2.1mA 

- 

- 

mm 

V 

IP+I 

V^ Current 

Var« Vcc 10.6V 

- 

- 

±10 

pA 

■lO 

Output Leakage Current 

VouT ■ 0.4V'*'Vcc 

- 

- 

10 

pA 


AC CHARACTORISTtCS (Ta=0~70*C, Vpp»Vcc±0.6V) 


SIMBOL 

PARAMETER 

TCS71000AO/t001AD-t3 

TC571000AD/1001AD -150 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

IaCC 

Addreu Aeceu Time 

- 

120 


ISO 

ni 


CF to Output Valid 

- 

120 

- 

150 

ns 

tO€ 

OF to Output Valid 

- 

60 

- 

70 

WBM 

t+GM 

PQM to Output Valid 

- 

60 

- 

70 

ns 

ton 

OF to Output In HIgh'Z 

0 

50 

0 

60 

ns 

torj 

OF to Output in High-Z 

0 

50 

0 

60 

ns 

'OM 

FSM to Output in HIgh-Z 

0 

50 

0 

60 

nt 

tOH 

Output Data Hold Time 

0 

- 

0 

- 

ns 


TCeTlOOOAD/TCSTlOOlAO-U tr« utUflid with tht tptclfleaUon of TCS71000AD/TC671001AO-160. 

AC TEST CONDmONS 

• Output Load ; 1 TTL Oata and CL=100pr 

• Input Pulae Riaa and Fall Times ; 10ns Max. 

• Input Pulse Levels ; 0.46V~2.4V 

e Timing Measurement Reference Level : Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 
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CAPACrrANCB* (Ta«26*C, 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Cfpfcltfnct 

ViN-OV 

- 

4 

9 

D 

COUT 

Output Cfpfdtanc* 

VouT-OV 

- 

10 

12 


* Thlf p«rtmtt«r if pariodieflly Hinpltd if not 100% tfftod, 
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HIGH SPEED PROGRAM OPERATION 
DC RECOMMENDED OPBRATINO CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 

- 

Vcc+1.0 

V 

Vil 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vce 

Vcc Power Supply Voltage 

6.00 

6.2S 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 

V 


DC AND OPBRATINO CHARACTERISTICS(Ta=26±6*C.Vcc=8.26V±0.26V,Vpp»12.76V±0.26V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

ViN»0-Vcc 

- 

- 

ilO 

pA 

VOH 

Output High Voltage 

lOH ■ “ 400pA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

I 01 .B 2.1mA 

- 

- 

0.4 

V 

icc 

Vcc Supply Current 


- 

- 

30 

mA 

IPPI 

Vpr Supply Current 

Vpp-13.0 V 

- 

- 

SO 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta=26±B*C, Vcc=6.2BV±0.25V, Vpp» 12.75V±0.2BV) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Addreu Setup Time 

- 

2 

- 

- 

P» 

tAH 

Addrew Hold Time 

- 

2 

- 

- 

»» 

tCIi 

Cf Setup Time 

- 

2 


• 

V* 

ICIH 

Hold Tima 

ee 

2 

- 

- 

V* 

tos 

Data Sat up Time 

- 

2 


- 

P> 

tpH 

Data Hold Time 

. 

2 

- 

- 

P» 

tvs 

Vpp Set up Time 

- 

2 


- 

P* 

tpw 

Program Pulse Width 

— 

0.095 

0.1 

0.105 

mi 

toi 

Of to Output Valid 

- 

- 

- 

100 

ni 

ton 

Of to Output In High-Z 

Cf-V|L 

- 

- 

90 

ni 


AC TEST CONDITIONS 

• Output Load ! 1 TTL Gate and Cl (lOOpP) 

• Input Pulaa Riaa and Fall Time : lOna Max. 

• Input Pulae Levels ; 0.46V~2.4V 

• Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TIMING WAVEFORMS (PROGRAM) 
HIGH SPEED PROGRAM OPERATION 



Not* 1. Vcc must be applied simultaaeously or before Vpp and cut off simultaneously or 
after Vpp, 

2. Removing the device from socket and setting tbs device In socket with 
VPPs 12.76V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to KV for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of it* pulse should not be exceeded 14V. 
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ERASURE CHARACTERISTICS 

The TC671000AD / TC671001AD’e eraeure it achieved by applying ehortwave ultraviolet light 
which hat a wavelength of 2637A (Angstroma) to the chip through the trantparent window. 

The integrated dote (ultraviolet light intanaity [w/cmaiXeatpoaure time [aec.3) for eraaure 
ahould be a minimum of 16 [w • aec/cm^]. 

When the Toahiba aterilizing lamp OL-16 la uted and the device it expoaed at a diatance of 
1cm from the lamp aurface, the eraaure will be achieved within 60 minutaa. 

And uaing commercial lampa whote ultraviolet light intenaity ia a 12000 [pw/cm2] will reduce 
the expoaure time to about 20 minutea. (In thia caae, the integrated doae ia 12000[pw/cm23x 
(20X60) [tec.] bi16 [w • tec/cm^].) 

The TC671000AD / TC671001AS’t eraaure begina to occur when expoaed to light with 
wavelength ahorter than 4000A. The aunlight and the fluoreacent lampa will include 3000~4000A 
wavelength componenta. Therefore when uaed under auch lighting .for extended perioda of time, 
the opaque tealt-Tothiba EPROM Protect Seal AC901-are available. 

OPERATION INFORMATION 


The TC671000AD/TC671001AD’a aix operation modea are liated in the following table. 
Mode aelection can be achieved by applying TTL level aignal to all Inputa. 


modT”* ^ 

PBKT 

w 

OT 

Vm 

Vcc 

D0-D7 

POWER 

Reed 

Operation 

(Ti ■0-70*0 

Read 

Output Daialet 

Standby 

H 

L 

L 

5V 

sv 

Data Out 

Active 

t 

« 

H 

High Impedance 

• 

H 

« 

High Impederwa 

Standby 

Program 

Operation 

(Ta»25t5*C) 

Program 

Program Inhibit 

Program Verify 

L 

L 

H 



Data In 

Active 

. 

H 

• 

High Impedance 

H 

L 

H 

High Impedance 

H 

L 

L 

Data Out 


Not. : H ; Vm. I V,u • : Vm or V,l 
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READ MODE 

Tht TC671000AD/TC671001AD hu thrM control Ainctlona. Tht chip tniiblo (CEI} control* th* 
operation power end ihould be uied for deviet Hlactlon, Th* output •noble (OIT) end th* progrem 
control (POM) control th* output buffer* Indapendent of device aeleetion. 

Assuming that CE=?®=Vil and POM = ViH, the output data will be valid at the output after 
eddr*t* aco*** tlm* from atablllzing of all addreaae*. Th* CB to output valid (ten) !■ tqual to th* 
addreu ace«u tim* (tACC)> 

Auuzning that CffaViL, POMoVih and all addraaaa* are valid, the output data i* valid at the 
output* alter toE tinm the falling edge of QE. And neauming that EE"UE>bVil and all addrene* 
are valid, the output data is valid at the output* alter tpOM from the riling edge of POM. 

OUTPUT DESELECT MODE 

Auuming that CE">Vih or OEbVih, the output* will be in a high impedance state. So two or 
more ROM* can be connected together on a common bus line. When CE i* decoded for device 
selection, all deselected devices are in low power standby mod*. 

STANDBY MODE 

The TC871000AD / TC671001AD ha* a low power standby mode controlled by th* CE signal. 
By applying a high level to the CE input, the TC671000AD/TC671001AD is placed in the standby 
mode which reduce the operating current to lOOpA by applying MOS-high level (Vcc) and then the 
output* are in a high impedance state, independent of the UE input*. 

PROGRAM MODE 

Initially, when received by customer*, all blu of the TC671000AD/TC571001AD is in the “1" 
state which is erased state. Therefore th* program operation is to introduce “O’s" data into the 
desired bit locations by electrically programming. The levels required for all inputs are TTL. 

The TC671000AD / TC671001AD can be programmed any location at anytime either 
individually, sequentially, or at random. 
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PROGRAM VERIFY MODB 

Th« verify mode i> to cheek that deeired data it correctly programmed on the programmed bite. 
The verify it aecompllehed with GE and ^ at Vil and pOM at Vih< 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.7SV) ii applied to Vpp terminal, a high 
level CS or PGM input inhibits the TC671000AI}/TC671001AD ftom being programmed. 

Programming of two or more EPROM’s in inputs except for GIT or PGM may be commonly 
connected, and a TTL low level program pulse is applied to the GSf and PGM of the desired device 
only and TTL high level signal is applied to the other devices, 

mOH SPEED PROGRAM MODS 

The device is set up in the high speed programming mode when the programming voltage 
( + 12.7BV) is applied to the Vpp terminal with Vcc=6*26V and PGM*Vih. 

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max, 26 
times). 

When programming has been completed, the data in all addresses should be verified with 
Vcc*VppaBV. 
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SPEED PRO 


FLOW CHART 



ADDRESS 
= NEXT ADDRESS 



''■'TAST ■ 
J\D0Re$S7_ 


Vcc-sv 

V^P»5V 


ALL BYTE 


NG 
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ELECTRIC SIGNATURE MODE 

Electric eignature mode ellowe to reed out a code from TC671000AD/TC571001AD which 
identiflee ita manufacturer and device type, 

The programming equipment may readi out manufacturer code and device code from 
TC571000AO / TC671001AD by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vil in read operation. Data output in this conditions is manufacturer code. 
Device code is Identified when address AO is set to Vui- 

These two codes possess an odd parity with the parity bit of MSB (D7). 

The following table shows electric signature of TC671000AD/TC671001AD. 


"— 

SIGNATURE ^ 

AO 

07 


05 

04 

03 

D2 

D1 

DO 

HEX 

Oetj 

Msnufscture Code 

ViL 


V 

0 

1 

1 

0 

0 

v 

m 

Device Code 

TC571000AO 

ViH 

B 

B 

B 

B 

B 

B 

B 

B 

86 

TC571001AD 

B 

B 

B 

B 

B 

B 

B 

B 

07 


NotM: A9-12V±0.8V 

Al-AB, AOoAie, CE. DB«Vil 
pOM»Vih 
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1 MEGA BIT (65,536 WORD x 16 BIT) 

CMOS U.V ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 


IdescriptiqnI 

The TC571024D is a 65,536 word x16 bit CMOS ultraviolet light erasable and 
electrically progranmable read only memory. 

The TC571024D is JEDEC standard pin configuration. This product is packaged in 40 pin 
standard oerdlp package. 

TC571024D is fabricated with the CMOS technology. Advanced circuit techniques pro¬ 
vide both high speed and lowpower features with a maximum operating current of 40mA/ 
6.7MI’.z and access time of 150ns/200nB. 

The programming times of the TC571024D except overhead times of EPROM programmer 
is only 7 seconds by using the high speed programming algorithm. 


FEATURES 

• Peripheral circuit: CMOS 


Memory cell : N-MOS 

• Fast access time 



TC571024D-15 

TC571024D-20 

TC571024D-200 

Ta 

O'x. TO^C 

-40'v-85°C 

'^CC 

5V±5% 

5V+10% 

^ACC 

150ns 

200ns 


PIN COMNECTIOMI (TOP VIEW) 


Low power dissipation 

Active : 40mA/6.7MHz 
Standby: lOOpA 

Single 5V power supply 

Full static operation 

High speed programming operation: 

tpw 0.1ms 

Input and output TTL compatible 
JEDEC standard 40 pin: TC571024D 
Standard 40 pin DIP cerdip package 



I PIN NAMES I 


AO A15 

Address Inputs 

DO D15 

Outputs (Inputs) 

CE 

Chip Enable Input 

OE 

Output Enable Input 

PGFT 

Program Control Input 

'^CC 

VCC Supply Voltage 

Vpp 

Program Supply Voltage 

vss 

Ground 

N.C. 

No Connection 
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BLOCK diagram] 


Vpp OND Vq0 Qd Oi pg Ps O4 O5 Og 0^ C>8 Og OjoOjjOj;jOi30]40i5 



IMODE SELECTION I 


PIN 

MODE 


Of 

PGM 

Vpp 

vcc 

Dq -b Di5 

POWER 

Read 

L 

L 

H 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

* 

High Impedance 

Standby 

H 

* 

* 

High Impedance 

Standby 

Program 

L 

* 

L 

12.75V 

6.25V 

Data In 

Active 

Program Inhibit 

H 

* 

A 

High Impedance 

L 

H 

H 

Program Verify 

L 

L 

H 

Data Out 


* H or L 


[MAXIMUM ratings") 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

-0.6 -v, 7.0 

V 

Vpp 

Program Supply Voltage 

-0.6 -v U.O 

V 

ViN 

Input Voltage 

-0.6 ■'< 7.0 

V 

ViN (A9) 

Input Voltage (A9) 

-0.6 <v 13.5 

V 

Vl/0 

Input/Output Voltage 

-0.6 'V/ Vcc+0.5 

V 

Pd 

Power Dissipation 

1.5 

W 

^SOLDER 

Soldering Temperature Time 

260 • 10 

'C* sec 


Storage Temperature 

-65 -v, 125 

“C 

'^OPR 

Operating Temperature 

-40 A, 85 

“C 
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READ OPERATION 


AC/DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC571024D-15 

TC571024D-20 

rC571024D-200 

Ta 

Ambient Temperature 

O-uTO'C 

-AO-vOS'C 

Vcc 

VgC Power Supply Voltage 

5V±5% 

5V±10% 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6V'v-Vcc+0.6V 

Vcc-O.bV-vVcc+O.ev 


D.C. and OPERATING CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

Vjig=0 -v Vcc 

- 

- 

±10 

pA 

^CCOl 

Operating Current 

CE=0V 

IouT“®®^ 


- 

- 

40 

mA 

ICC02 

^cycle^Tvs 

- 

- 

20 

^CCSl 

Standby Current 

CE=Vih 

- 

- 

1 

mA 

^^0052 

CE=Vcc-0.2V 

- 

- 

100 

pA 

ViH 

Input High Voltage 

- 

2.2 

- 

Vcc+0.3 

V 

ViL 

Input Low Voltage 

- 

-0.3 

- 

0.8 

V 

VOH 

Output High Voltage 


2.4 

- 

- 

V 

O 

> 

Output Low Voltage 


- 

- 

0.4 

V 

ippi 

Vpp Current 

Vpp=Vcci^^ • 

- 

- 

+10 

PA 

IlO 

Output Leakage Current 

Vout“0-4v 'v- Vcc 

- 

- 

±10 

pA 


A.C. CHARACTERISTICS (Vfp=Vcc±0.6V) 


SYMBOL 

PARAMETER 

TC571024D-15 

TC571024D-200/-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

•^ACC 

Address Access Time 

- 

150 

- 

200 

ns 

bCE 

CE to Output Valid 

- 

150 

- 

200 

CoE 

OE to Output Valid 

- 

70 

- 

70 

^DFl 

CE to Output in High-Z 

0 

60 

0 

60 

bDF2 

OE to Output in High-Z 

0 

60 

0 

60 

tOH 

Output Data Hold Time 

0 

- 

0 

- 


A.C. TEST CONDITIONS 


Output Load : 
Input Pulse Rise and Fall Times : 
Input Pulse Levels : 
Timing Measurement Reference Level: 


1 TTL Gate and 0^=1OOpF 
10ns Max. 

0.45V to 2.4V 

Inputs 0.8V and 2.2V Outputs 0.8V and 2.0V 
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CAPACITANCE *(Ta=25‘'C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

ViN-OV 

- 

6 

10 

pF 

CoUT 

Output Capacitance 

VouT^OV 

- 

10 

12 


* This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS (READ) 
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HIGH SPEED PROGRAM OPERATION 


D,C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VlH 

Input High Voltage 

2.2 

- 

Vcc+0-3 

V 

^IL 

Input Low Voltage 

-0.3 

- 

0.8 

^CC 

Vqq Power Supply Voltage 

6.00 

6.25 

6.50 

Vpp 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 


D.C. AND OPERATING CHARACTERISTICS (Ta=25±5'’C, Vcc=6.25±0.25V, Vpp=12.75±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

iLI 

Input Current 

ViN=0 'V' Vcc 

- 

- 

±10 

VA 

VOH 

Output High Voltage 

IOH“-400viA 

2.4 

- 

- 

V 

VOL 

Output Low Voltage 

Iol= 2.1mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

40 

mA 

Ipp2 

Vpp Supply Current 

Vpp=13.0V 

- 

- 

100 

mA 


A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5‘‘C, Vcc=‘6.25±0.25V, Vpp>12.75+0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

VS 

tAH 

Address Hold Time 

- 

2 


- 

VS 

tCES 

C¥ Setup Time 

- 

2 

- 

- 

vs 

‘^CEH 

CE Hold Time 

- 

2 

- 

- 

VS 

*^DS 

Data Setup Time 

- 

2 

- 

- 

vs 

•^DH 

Data Hold Time 

- 

2 

- 

- 

VS 

t^VS 

Vpp Setup Time 

- 

2 

- 

- 

ys 

Tpw 

Program Pulse Width 

- 

0.095 

0.1 

0.105 

ms 

"^OE 

OE to Output Valid 


- 

- 

500 

ns 

’^DF2 

OE to Output in Hlgh-Z 

8I=Vil 

- 

- 

150 

ns 

tOES 

OE" Setup Time 

- 

2.0 

- 

- 

vs 


A.C. TEST CONDITIONS 

• Output Load : 

• Input Pulse Rise and Fall Time : 

• Input Pulse Levels : 

" Timing Measurement Reference Level: 


1 TTL Gate and Cl (lOOpF) 
lOns Max. 

0.45V and 2.4V 

Input 0.8V and 2.2V, Output 0.8V and' 2.0V 
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HIGH SPEED PROGRAM OPERATION 


TIMING CHART 



Note; 1. Vgj; must be applied simultaneously or before Vpp and cut off simul¬ 
taneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.75V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation, 
so the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the 
overshoot voltage of its pulse should not be exceeded 14V. 


A-56 






TC571024D-15, TC571024D-200 

TC571024D-20 


ERASURE characteristics! 

The TC571024D erasure is achieved by applying shortwave ultraviolet light which 

O 

has a wavelength of 2537A (Angstroms) to the chip through the transparent window. 

The integrated dose (Ultraviolet light intensity [W/cm^] xexposure time [sec.]) 
for erasure should be a minimum of 15 [W.* sec/cm^]. 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a 
distance of 1cm from the lamp surface, the erasure will be achieved within 60 
minutes. And using commercial lamps whose ultraviolet light intensity is a 12000 
[yW/cm^] will reduce the exposure time to about 20 minutes. (In this case, the 
integrated dose is 12000 [yW/cm^] x (20 x60) [sec] s15 [W • sec/cm^].) 

The TC571024D erasure begins to occur when exposed to light V7ith wavelength shorter 

O O 

than 4000A. The sunlight and the fluorescent lamps will Include 3000''<4000A wave¬ 
length components. Therefore when used under such lighting for extended periods 
of time, the opaque seals - Toshiba EPROM Protect Seal AC901 - are available. 


I OPERATION INFORMATION 


The TC571024D six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all Inputs. 



PIN 

MODE 

Cl" 

m 

p(5r 

Vpp 

Vcc 

DO '»< D15 

POWER 

READ 

OPERATION 

Read 

L 

L 

H 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

k 

High Impedance 

Standby 

H 

* 

* 

High Impedance 

Standby 

PROGRAM 

OPERATION 

(Ta=25±5°C) 

Program 

L 

* 

L 

12.75V 

6.25V 

Data In 

Active 

Program Inhibit 

H 

■k 

* 

High Impedance 

L 

H 

H 

Program Verify 

L 

L 

H 

Data Out 


Note: H; Vih, L; Vil, *; Vih or Vil 
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IREAD MODE I 

The TC571024D has three control functions. The chip enable (CE) controls the 
operation power and should be used for device selection. 

The output enable (OE) control the output buffers. Independent of device selection. 
Assuming in that CE’=oE=Vil and PGM=Vih, the output data is valid at the output after 
address access time from stabilizing of all addresses. 

The CE" to output valid (tQ£) is equal to the address access time (t^^cc) • 

Assuming that CE^V^^, P^=Vxh and all addresses are valid, the output data is valid 
'at the outputs after tog from the falling edge of OIT. 


I OUTPUT DESELECT MODH 

Assuming that 61=7x11 or 6E=Vxg, the outputs will be in a high impedance state. 

So two or more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power 
standby mode. 

[standby node) 

The TC571024D has a low power standby mode controlled by the CE" signal. 

By applying a high level to the Ue input, the TC571024D is placed in the standby 
mode which reduce the operating current to lOOpA by applying MOS-high level (Vcq) 
and then the outputs are in a high impedance state. Independent of the Sl'inputs. 

[PROGRAM MODE I 

Initially, when received by customers, all bits of the TC571024D are in the "1" 
state which is erased state. 

Therefore the program operation is to Introduce "O's" data into the desired bit 
locations by electrically programming. 

The levels required for all inputs are TTL. The TC571024D can be programmed any 
location at anytime-either individually, sequentially, or at random. 
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[PROGRAM VERIFY MODEl 

The verify mode is to check that the desired data is correctly programmed on the 
programmed bits. 

The verify is accomplished with OS and 5S’ at Vil and PGM at Vm. 

[program inhibit MODE! 

Under the condition that the program voltage (+12,75V) is applied to Vpp terminal,, 
a high level CE or PGM input inhibits the TC571024D from being programmed. 
Programming of two or more EPROMS in parallel with different data is easily 
accomplished. That is, all Inputs except for CE or PGM may be commonly connected, 
and a TTL low level program pulse is applied to the Cl" and PGM of the desired 
device only and TTL high level signal is applied to the other devices.. 


HIGH SPEED PROGRAM OPERATION] 

The device is set up in the high speed programming mode when the programming voltage 
(+12.75V) is applied to the Vpp terminal with Vcc“6*25V and PGM=Vih. 

The programming is achieved by applying a single TTL low level 0.1 ms pulse the PgM 
input after addresses and data are stable. Then the programmed data Is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied 
and then programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 
with Vcc=Vpp=5V. 
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HIGH SPEED PROGRAM OPERATION 


FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC571024D v;hich identifies 
its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC571024D by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 
rest of address lines is set to Vpi, in read operation. Data output in this con¬ 
dition is manufacturer code. Device code is identified when address AO is set 
to Vjjj. These two codes possess an odd parity with the parity bit of (O 7 ). 

The following table shows electric signature of TC571024D. 


PINS 

s ignature'"-' - ^ 

Aq 

0l5 

0i4 

013 

CM 
»—1 

0 

Oil 

OlO 

09 

Os 


06 

05 

04 

03 

02 

0l 

Oq 

HEX. 

DATA 

Manufacture Code 

ViL 

D 

B 

B 

B 

A 

B 

D 

B 

B 

B 

0 

B 

B 

0 



**98 

Device Code 

ViH 

B 

B 

B 

B 

B 

B 

D 

D 

D 

B 

B 

B 

0 

B 

B 

bI 

**.08 


Notes: A9=12V±0.5V, A1-v-AS, A10'\'A15, CE, 5 E=Vil, F5ff''ViK *: Don’t Care 



D.C. AND OPERATING CHARACTERISTICS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViD 

A9 Auto Select Voltage 

11.5 

12.0 

12.5 

V 
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524,288 WORD X8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


DESCRIPTION 

The TC574000D is a 624,288 word X 8 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. For read operation, the TC674000D’s access time is 120ns, and 
the TC674000D operates from a single 5-volt power supply and has low power standby mode which 
reduces the power dissipation without increasing access time. 

The standby mode is achieved by applying a TTL-high level signal to the CU input. 

Advanced CMOS technology reduces the maximum active current to BOnxA / 8.3MHz and 
standby current to lOOpA. For program operation, the programming is achieved by using the high 
speed programming mode. TC574000D is fabricated with the CMOS technology and the N-channel 
silicon double layer gate MOS technology. 


FEATURES 

• Peripheral circuit : CMOS 


Memory cell : N-MOS 

• Access time 



- 12 



Vcc 

5V + 5% 

5V± lots 

Temp 

0*C~70"C 


120ns 



• Low power dissipation 

Active : 60mA/8.3MHz 
Standby: 100pA(Ta=70°C) 

• High speed programming operation 

• Single 5V power supply 


• Full static operation 

• Input and output TTL compatible 

• JEDEC stsmdard 32 pin 

• Standard 32 pin DIP cerdip package 


PIN CONNECTION (top view) 



TC574000D 


PIN NAMES 


A0~A18 

Address Inputs 

D0-D7 

Outputs (Inputs) 

Cl 

Chip Enable Input 

5e 

Output Enable Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

GND 

Ground 
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BLOCK DIAGRAM 


Vpp GND Vcc 


DO D1 D2 D3 D4 D5 D6 D7 


OE 

a 


AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

AlO 

All 

A12 

A13 

A14 

A15 

A16 

A17 

A18 



MODE SELECTION 


PIN 

MODE 

CE 

Se 

Vpp 

Vcc 

D0~D7 

Povyer 

Read 

L 

L 



Data Out 

Active 

Output Deselect 

* 

H 

5V 

5V 

High Impedance 

Standby 

H 

<¥ 



High Impedance 

Standby 

Program 

L 

H 



Data In 


Program Inhibit 

H 

H 

12.50V 

6.25V 

High Impedance 

Active 

Program Verify 

* 

L 



Data Out 



♦ : H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

- 0.6~7.0 

V 

Vpp 

Program Supply Voltage 

-0.6~14.0 

V 

V|N 

Input Voltage 

i 

o 

o 

V 

V|n(A9) 

Input Voltage (A9) 

-0.6-13.5 

V 

Viro 

Input/Output Voltage 

-0.6~Vcc + 0.5 

V 

Pd 

Power Dissipation 

1.5 

W 

Tsolder 

Soldering Temperature-Time 

260-10 

'C-sec 

^$trg 

Storage Temperature 

-65-125 

•c 

^opr 

Operating Temperature 

0-70 

•c 
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READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC574000D- 12 

TC574000D-120/150 

V|H 

Input High Voltage 

2.2V~Vcc + 0.3V 

2.2V~Vcc + 0.3V 

ViL 

Input Low Voltage 

- 0.3V~0.8V 

0.3V~0.8V 

Vcc 

Vcc Power Supply Voltage 

5V ± 5% 

sv + loyo 

Vpp 

Vpp Power Supply Voltage 

Vcc"* + 0.6V 

Vcc-0.6V~Vcc +0.6V 


DC AND OPERATING CHARACTERISTICS (Ta = 0~70°C) 


SIMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

V|N = 0~Vcc 

- 


±10 

pA 

Iccoi 

operating Current 

CE = V,l 

_1 

f = 8.3MHl 

_ 

- 

60 

mA 

f = 6.7MHz 

- 

- 

50 

ICC02 

f= 1MHz 

- 

- 

15 

kcsi 

Standby Current 

CE = V,h 

_ 

- 

1 

mA 

Iccs 2 

CE = Vcc-0.2V 

- 

- 

100 

pA 

VOH 

Output High Voltage 

loH = - 400pA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

Iql -2.1 mA 

- 

- 

0.4 

v 

IpPl 

Vpp Current 

Vpp = Vcc ± 0.6V 

- 

- 

±10 

pA 

■lo 

Output Leakage Current 

VouT = O.AV-V'cc 

- 

- 

±10 

pA 


AC characteristics (Ta=0~70“C, Vpp=Vcc±0.6V) 


SIMBOL 

PARAMETER 

TEST CONDITION 

TC574000D-12/120 

TC574000D- ISO 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

Tacc 

Address Access Time 

C£ = OE = V||. 

- 

120 

- 

150 

ns 

tCE 

^ to Output Valid 

OE = V,c 

- 

120 

- 

150 

ns 

toE 

^ to Output Valid 

n| 

ml 

li 

< 

- 

60 

- 

70 

ns 

ton 

CE to Output in High-Z 

OE = V,l 

0 

50 

0 

60 

ns 

tDF2 

of to Output in High-Z 

SI 

II 

< 

0 

50 

0 

60 

ns 

tOH 

Output Data Hold Time 

CE = OE = V|l 

0 

- 

0 

- 

ns 


AC TEST CONDITIONS 

• Output Load ; 1 TTL Gate and Cl=100pF 

• Input Pulse Rise and Fall Times ; 10ns Max. 

• Input Pulse Levels ; 0.45V~2.4V 

• Timing Measurement Reference Level ; Inputs O.SV and 2.2V, Outputs 0.8V and 2.0V 
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CAPACITANCE* (Ta=25°C, f=lMH 2 ) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

C|N 

Input Capacitance 

> 

o 

II 

z 

> 

- 

9 

PF 

CoUT 

Output Capacitance 

VouT = 0V 

- 

13 


’’‘This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS (READ) 



A-66 



















TC574000D-12, TC574000D-120 

TC574000D-150 


HIGH SPEED PROGRAM OPERATION 
DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+ 1.0 

V 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.20 

12.50 

12.80 

V 


DC AND OPERATING CHARACTERISTICS 

(Ta=25±5°C,Vcc=6.25V±0.25V,Vpp = 12.50V±0.30V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX, 

UNIT 

Ili 

Input Current 

V|N = 0~Vcc 

- 

- 

±10 

pA 

Vqh 

Output High Voltage 

loH = - 400iiA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

loL = 2.1mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

30 

mA 

ipP2 

Vpp Supply Current 

Vpp= 12.8V 

- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta = 25±5‘“C, Vcc = 6.25V±0.25V, Vpp = 12.50V±0.30V) 


SYMBOL 

PAflAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

PS 

tAH 

Address Hold Time 

- 

2 

- 

- 

PS 

tcES 

CE Setup Time 

- 

0 

- 

- 

ps 

tCEH 

CE Hold Time 

- 

0 

- 

- 

ps 

Toes 

Set up Time 

- 

2 


- 

ps 

tos 

Data Set up Time 

- 

2 

- 

- 

PS 


Data Hold Time 

- 

2 

- 

- 

ps 

tvps 

Vpp Set up Time 

- 

2 

- 

- 

ps 

tvcs 

Vcc Set up Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse Width 

^=V|l., Sf=V|H 

45 

50 

55 

ps 

tOE 

of to Output Valid 

CE = V|h 

- 

- 

100 

ns 

Tofp 

OE to Output in High-Z 

cF=Vih 

- 

- 

90 

ns 


AC TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V~2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM OPERATION 


A0-A18 


CE 




Sf 


D0~D7 


Vpp 


Vcc 




Jws 


J' 




Us 






Jss. 


< Din stable ^ 


tCEH 

i2£i 




.tpH 




y' 


tpE 


:KZ 


Pout VALID } 




PROGRAM 

PROGRAM VERIFY 


tpFP 


Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket _ and setting the device in socket with 
VPP = 12.50V may cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the VPP terminal. 

When the switching pulse voltage is applied to the VPP terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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ERASURE CHARACTERISTICS 

The TC574000D’s erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537A (Angstroms) to the chip through the transparent window. 

The integrated dose (ultraviolet light intensity [w/cm^J x exposure time [sec.]) for erasure 
should be a minimum of IS [w • sec/cm2]. 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
1cm from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [pw/cm2] will reduce 
the exposure time to about 20 minutes. (In this case, the intergrated dose is 12000[pw/cm2]X 
(20X60) [sec.] =15 [w • sec/cm2].) 

The TC574000D’s erasure begins to occur when exposed to light with wavelength shorter than 
4000A. The sunlight and the fluorescent lamps will include 3000~4000A wavelength components. 
Therefore when used under such lighting for extended periods of time, the opaque seals-Toshiba 
EPROM Protect Seal AC902-are available. 

OPERATION INFORMATION 


The TC574000D’s six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 


" --- NAMES (NUMBER) 

MODE ^ 

CE 

(22) 

OE 

(24) 

Vpp 

(1) 

Vcc 

(32) 

D0~D7 

(13-15, 17-21) 

POWER 

Read 

Operation 
(Ta = O'TO'C) 

Read 

L 

L 

5V 

5V 

Data Out 

Active 

Output Deselet 

* 

H 

High Impedance 

Standby 

H 

* 

High Impedance 

Standby 

Program 
Operation 
(Ta = 25±5'C) 

Program 

L 

H 

12.50V 

6.25V 

Data In 

Active 

Program Inhibit 



High Impedance 

Program Verify 

* 

L 

Data Out 


Note : H ; Vm, I ; Vil, * : Vih or Vu. 


READ MODE 

The TC574000D has two control functions. The chip enable (CH) controls the operation power 
and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE=OE=Vil, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcB) is 
equal to the address access time (tACC)- 

Assuming that CE=Vil and all addresses are valid, the output data is valid at the outputs 
after toE from the falling edge of UE. 
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OUTPUT DESELECT MODE 

Assuming that UE=Vih or UE^Vih, the outputs will be in a high impedance state. So two or 
more TC674000D’s can be connected together on a common bus line. When CE is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC674000D has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TCS74000D is placed in the standby mode which reduces the 
operating current to lOOpA by applying MOS-high level (Vcc) and then the outputs are in a high 
impedance state, independent of the EE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC574000D are in the “1" state which is 
erased state. Therefore the program operation is to introduce “O’s” data into the desired bit 
locations by electrically programming. The TC574000D is in the programming mode when the Vpp 
input is at 12.50V and CE is at Low under OE=Vih. 

The TC674000D can be programmed any location at any time either individually, sequentially, 
or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed 
bits. The verify is accomplished with C5E at Vil. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.50V) is applied to Vpp terminal, a high 
level CE and OE input inhibits the TC574000D from being programmed. 

Programming of two or moreTC574000D’s in parallel with different data is easily accomplished. 
That is, all inputs except for EE and OE may be commonly connected, and a low level program 
pulse is applied to the EE of the desired device only and high level signal is applied to the other 
devices. 
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HIGH SPEED PROGRAM MODE 

The device is set up in the high speed progranuning mode when the programming voltage 
( +12.50V) is applied to the Vpp terminal with Vcc=6.25V. 

The programming is achieved by applying a single low level 50ps pulse to the CB input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 50ps is applied and then 
the programmed data is verified. This should be repeated until the program operates correctly 
(max. 25 times). 

After correctly programming the selected address, the additional program pulse with width of 1 
time more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp = 5V. 
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HIGH SPEED PROGRAM MODE 
FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC574000D which identifies its 
manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC574000D by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vjl in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to Vih- 

These two codes possess an odd parity with the parity bit of MSB (D7). 

The following table shows electric signature of TC574000D. 


-PINS 

SIGNATURE 

AO 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

DO 

HEX. 

DATA 

Manufacture Code 

V,L 

1 

0 

0 

1 

1 

0 

0 

0 

98 

Device Code 

V|H 

1 

0 

0 

0 

1 

1 

0 

0 

8C 


Notes: A9 = 12V±0.5V 

Al~A8, A10~A18, DU, Di:=Vil 
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524,288 WORDxS BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


DESCRIPTION 

The TC574000DI is a 524,288 word X 8 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. For read operation, the TC574000Drs access time is 150ns, and 
the TC574000DI operates from a single 5-volt power supply and has low power standby mode which 
reduces the power dissipation without increasing access time. 

The standby mode is achieved by applying a TTL-high level signal to the CS input. 

Advanced CMOS technology reduces the maximum active current to 50mA/6.7MHz and standby 
current to lOOpA. For program operation, the programming is achieved by using the high speed 
programming mode. TC574000DI is fabricated with the CMOS technology and the N-channel 
silicon double layer gate MOS technology. 

FEATURES 

o Low power dissipation 
Active : 50mA/6.7MHz 
Standby: lOOpA(Ta = 85°C) 

• High speed programming operation 

• Single 5V power supply 

• Full static operation 

• Input and output TTL compatible 

• JBDEC standard 32 pin 

• Standard 32 pin DIP cerdip package 


• Peripheral circuit : CMOS 

Memory cell ; N-MOS 

• Access time 



- 150 

-200 

Vcc 

5V± 10% 

Temp 

-40~85”C 

tACC 

150ns 

200ns 


PIN CONNECTION (TOP view) 


Vpp 

A16 

A15 

A12 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 

DO 

01 

D2 

GNO 


[1 

32] 

[2 

31] 

[3 

30] 

[4 

29] 

[5 

28) 

[6 

27] 

[7 

26 

[8 

25 

[9 

24] 

C10 

23] 

Cii 

22] 

[12 

21] 

[13 

20 1 

: 14 

19] 

[is 

18] 

! 16 

17) 


Vcc 

A18 

A17 

A14 

A13 

A8 

A9 

All 

OE 

A10 

CE 

D7 

06 

05 

04 

03 


PIN NAMES 


A0~A18 

Address Inputs 

D0~D7 

Outputs (Inputs) 

CE 

Chip Enable Input 

OE 

Output Enable Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

GND 

Ground 


A-75 






TC574000DI-150 

TC574000DI-200 


BLOCK DIAGRAM 


Vpp 


GND Vcc 


DO D1 02 03 04 05 06 07 


OE 

CE 

AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

AlO 

All 

A12 

A13 

A14 

A15 

A16 

A17 

A18 



MODE SELECTION 



El 

OE 

Vpp 

Vcc 

D0~D7 

Power 

Read 

L 

L 



Data Out 

Active 

Output Deselect 

* 

H 

High Impedance 

Standby 

H 

* 

High Impedance 

Standby 

Program 

L 

H 



Data In 


Program Inhibit 

H 

H 

12.50 V 

6.25V 

High Impedance 

Active 

Program Verify 

« 

L 



Data Out 



♦ : H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

-0.6~7.0 

V 

Vpp 

Program Supply Voltage 

-0.6~14.0 

V 

V|N 

Input Voltage 

-0.6~7.0 

V 

Vl/0 

Input/Output Voltage 

-0.6~Vcc + 0.5 

V 

Pd 

Power Dissipation 

1.5 

W 

Tsolder 

Soldering Temperature • Time 

260-10 

°C • sec 

"^strg 

Storage Temperature 

-65~125 

-c 

"^opr 

Operating Temperature 

- 40~85 

“C 


A-76 




































































TC574000DI-150 

TC574000DI-200 


READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 

- 

Vcc + 0.3 

V 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

4.50 

5.00 

5.50 

V 

Vpp 

Vpp Power Supply Voltage 


Vcc 


V 


DC AND OPERATING CHARACTERISTICS (Ta=-40~85°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Current 

V|N = 0~Vcc 

- 

- 

+ 10 

pA 

kcoi 

Operating Current 

CE = V|l 
louT = 0mA 

f= 6.7MHz 

- 

- 

50 

mA 

lcC02 

f= 1MHz 

- 

- 

15 

Iccsi 

Standby Current 

CE = V|h 

- 

- 

1 

mA 

ICCS2 

CE = Vcc- 0-2V 

- 

- 

100 

pA 

VOH 

Output High Voltage 

IOH = “400pA 


- 

- 

V 

VoL 

Output Low Voltage 

Iql- 2.1mA 

- 

- 

0.4 

V 

IPPI 

Vpp Current 

Vpp = Vcc i 0.6V 

- 

- 


pA 

Ilo 

Output Leakage Current 

Vout = 0.4V~Vcc 

- 

- 

10 

pA 


AC CHARACTERISTICS (Ta=-40~85°C , Vpp=Vcc±0.6V) 


SIMBOL 

PARAMETER 

TEST CONDITION 

TC574000Di- ISO 

TC574000DI - 200 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

Iacc 

Address Access Time 

CE = OE = V|l 

- 

150 

- 

200 


tCE 

CE to Output Valid 

Of=V|L 

- 

150 

- 

200 

ns 

tOE 

OE to Output Valid 

CE = V,l 

- 

70 

- 

70 

ns 

tOFl 

CE to Output in High-Z 

> 

II 

|IU 

lo 

0 

60 

0 

60 

ns 

tDf2 

OE to Output in High-Z 

ml 

tl 

< 

0 

60 

0 

60 

ns 

tOH 

Output Data Hold Time 

CE = OE = ViL 

0 

- 

0 

- 

ns 


AC TEST CONDITIONS 

• Output Load ; 

• Input Pulse Rise and Fall Times : 

• Input Pulse Levels : 

• Timing Measurement Reference Level : 


1 TTL Gate and Cl=100pF 
10ns Max. 

0.45V~2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 
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CAPACITANCE* (Ta=25°C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

C|N 

Input Capacitance 

> 

o 

II 

z 

> 

- 

9 

PF 

COUT 

Output Capacitance 

VoUT= OV 

- 

13 


* This parameter is periodically sampled is not 100% tested. 

TIMING WAVEFORMS (READ) 
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HIGH SPEED PROGRAM OPERATION 
DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+ 1.0 

V 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vqq Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.20 

12.50 

12.80 

V 


DC AND OPERATING CHARACTERISTICS (Ta = 25±5°C.Vcc = 6.25V±0.25V,Vpp = 12.50V±0.30V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 



Ili 

Input Current 

V,N = 0~Vcc 

- 

- 

±10 

pA 

Vqh 

Output High Voltage 

lOH = - 400pA 

WBM 

- 

- 

V 

VoL 

Output Low Voltage 

loi. = 2.1mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

30 

mA 

lpP2 

Vpp Supply Current 

Vpp=12.SV 

- 

- 

so 

mA 

Vip 

A9 Auto Select Voltage 

- 

11.5 

12.0 

12.5 

V 


AC PROGRAMMING CHARACTERISTICS (Ta = 25±5‘'C, Vcc = 6.25V±0.25V. Vpp=12.50V±0.30V) 


SYMBOL 

PARAMETER 

TEST CONDITION 





Us 

Address Setup Time 

- 

2 

- 

- 

PS 

tAH 

Address Hold Time 

- 

2 

- 

- 

ps 

tCES 

Ce Setup Time 

- 

0 


- 

ps 

tCEH 

CE Hold Time 

- 

0 

- 

- 

ps 

toES 

0£ Set up Time 

- 

2 


- 

ps 

tos 

Data Set up Time 

- 

2 

- 

- 

ps 

Uh 

Data Hold Time 

- 

2 

- 

- 

ps 

tvps 

Vpp Set up Time 

- 

2 

- 

- 

ps 

tves 

Vcc Set up Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse Width 

{!E=Vic, 5 e = V|h 

45 



ps 

tOE 

OE to Output Valid 

CE = V,h 

- 

- 


ns 

tpFP 

OE to Output in High-Z 

CE = Vih 

- 

- 

90 

ns 


AC TEST CONDITIONS 

• Output Load : 

• Input Pulse Rise and Fall Time : 

• Input Pulse Levels : 

• Timing Measurement Reference Level : 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V~2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TIMING WAVEFORMS (PROGRAM) 
HIGH SPEED PROGRAM OPERATION 



Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
VPP = 12.50V may cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the VPP terminal. 

When the switching pulse voltage is applied to the VPP terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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ERASURE CHARACTERISTICS 

The TC574000DI’s erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537A (Angstroms) to the chip through the transparent window. 

The integrated dose (ultraviolet light intensity [w/cm^] x exposure time [sec.]) for erasure 
should be a minimum of 15 [w • sec/cm2]. 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
1cm from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [pw/cmZ] will reduce 
the exposure time to about 20 minutes. (In this case, the integrated dose is 12OO0[(Ji.w/cm2] x 
(20X60) [sec.] =15 [w sec/cm2].) 

The TC574000Drs erasure begins to occur when exposed to light with wavelength shorter than 
4000A. The sunlight and the fluorescent lamps will include 3000~4000A wavelength components. 
Therefore when used under such lighting for extended perioded periods of time, the opaque seals- 
Toshiba EPROM Protect Seal AC902-are available. 

OPERATION INFORMATION 


The TC574000DI’s six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 




OE 

(24) 

Vpp 

(1) 

Vcc 

(32) 

D0~D7 

(13~15, 17-21) 

POWER 

Read 

Operation 
(Ta= -40'-85‘’C) 

Read 

L 

L 

5V 

5V 

Data Out 

Active 

Output Deselet 

* 

H 

High Impedance 

Standby 

H 

* 

High Impedance 

Standby 

Program 

Operation 
(Ta = 25 + 5*0 

Program 

1 

H 



Data tn 


Program Inhibit 

H 



Program Verify 

* 

L 

Data Out 


Note : H ; Vih, L ; Vil, * : Vjh or Vjl 


READ MODE 

The TC574000DI has two control functions. The chip enable (CE) controls the operation power 
and should be used for device selection. The output enable (UB) control the output buffers, 
independent of device selection. Assuming that CE = OE = Vil, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcE) is 
equal to the address access time (tACC). 

Assuming that GE = Vil and all addresses are valid, the output data is valid at the outputs 
after toE ^rom the falling edge of OE. 
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OUTPUT DESELECT MODE 

Assuming that CE=Vih or OE=Vih, the outputs will be in a high impedance state. So two or 
more TC574000DI’s can be connected together on a common bus line. When is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC574000DI has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC574000DI is placed in the standby mode which reduce the 
operating current to lOOpA by applying MOS-high level (Vcc) and then the outputs are in a high 
impedance state, independent of the OE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC574000DI are in the “1” state which is 
erased state. Therefore the program operation is to introduce “O’s” data into the desired bit 
locations by electrically programming. The TC574000DI is in the programming mode when the Vpp 
input is at 12.50V and CE is at Low under CiE = ViH. 

The TC574000DI can be programmed any location at any time either individually, sequentially, 
or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed 
bits. The verify is accomplished with OE at Vil. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.50V) is applied to Vpp terminal, a high 
level CE and OE input inhibits the TC574000DI from being programmed. 

Programming of two or more TC574000Drs in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, and a low 
level program pulse is applied to the CE of the desired device only and high level signal is 
applied to the other devices. 
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HIGH SPEED PROGRAM MODE 

The device is set up is the high speed programming mode when the programming voltage 
( +12.50V) is applied to the Vpp terminal with Vcc = 6-25V. 

The programming is achieved by applying a single low level 50ps pulse to the ^ input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 1ms is applied and then the 
programmed data is verified. This should be repeated until the program operates correctly (max. 25 
times). 

After correctly programming the selected address, the additional program pulse with width of 1 
time more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp = 5V. 


A-83 




TC574000DI-150 

TC574000DI-200 


HIGH SPEED PROGRAM MODE 
FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC574000DI which identifies its 
manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC574000DI by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vil in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set to Vm. 

These two codes possess an odd parity with the parity bit of MSB (D7). 

The following table shows electric signature of TC574000DI. 

_ 



AO 

D7 

06 

D5 

D4 



D1 

DO 

HEX. 

DATA 

Manufacture Code 

V|L 

n 

0 

0 

1 

1 

0 

■■ 

0 

98 

Device Code 

V|H 


0 

0 

0 

1 

■1 

0 

0 

8C 


Notes: A9 = 12V±0.5V 

A1~A8, A0~A18, CE. I5E=Vil 
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4MEGA BIT (262,144WORD x 16BIT/ 524,288 WORD x 8B1T) 

CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

PRELIMINARY 

DESCRIPTION 


The TC574200D is a 4,194,304 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. It is organized as 256K words of 16 bit or 512K words of 8 bit. 
The TC574200D is compatible with 40 pin 4M bit Mask ROM. This product is packed in 40 pin 
standard cerdip package. The TC574200D is fabricated with the CMOS technology. Advanced 
circuit techniques provide both high speed and low power features with access time of 120ns/150ns 
/ 200ns and a maximum operating current of 60mA / 8.3MHz. The programming time of the 
TC574200D except overhead times of EPROM programmer is only 28 seconds by using the high 
speed programming algorithm. 

FEATURES 


• Peripheral circuit : CMOS • 

Memory cell : NMOS 

• Fast access time • 

(Vcc=5V±10%, Ta=0~70'’C) • 

TC574200D-120 :120ns • 

TC574200D -150 : 150ns • 

TC574200D-2i00 :200ns • 

• Single 5V power supply • 


Low power dissipation 

Standby : lOOpA 

Full static operation 
Input and output TTL compatible 
Three state output 

High speed programming operation : tpw 50ps 
4MMROM compatible pinout : TC534200P 
Standard 40 pin DIP cerdip package 


PIN CONNECTION 


(TOP VIEW) 


(Reference) 


A17 C 1 
A7 C 2 
A6 C 3 
AS C 4 
M C 5 
A3 C 6 
A2 C 7 

A1 C 8 
C 9 

CE C 10 
Vk C 11 
OE C 
DO C 
D8 C 

01 C 
D9 C 
D2 C 
DIO C 
03 C 
Dll C 




Da8 

Da9 

Daio 

□ ah 

□ a12 

□ a13 

□ a14 

□ ais 

□ a16 

□ byte/v„ 

□ Vs5 

□ dis/a-i 

□ d7 

□ d14 

□ d6 

□ 013 

□ d5 

□ d12 

□ d4 

□ v« 



TC574200D 


4M Mask ROM 
TC534200P 


PIN NAMES 


A0~A17 

Address Input 

D0~D14 

Output (Input) 


Chip Enable Input 

SI 

Output Enable Input 

DlS/A-1 

Output (Input) 

/Address Input 

BYTI/Vpp 

Word, B/te select Input 
/Program Supply Voltage 

Vcc 

Vcc Supply Voltage 

_V52_ 

Ground 
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BLOCK DIAGRAM 


Vpp 


Vss 


Vcc 


D15 


DO 


byte 

OE 

CE 

A-l 

AO 

\ 

A17 



MODE SELECTION 


IS^§ 8 SS 59 

m 

m 

min 

usm 

Vcc 

D0~D7 

D8~D14 

D15 

/A-1 

Power 

Read (16 Bit) 

n 

n 

H 


Data Out 


Read (Lower 8Bit) 

D 

fl 

D 


Data Out 

(Lower 8Bit) 

High Impedance 

L 


Read (Upper 8Bit) 

B 

B 

D 

5V 

Data Out 

(Upper 8Bit) 

High Impedance 

H 

Active 

Output Deselect 

D 


H 


High Impedance 


L 


High Impedance 

BOB 


Standby 

H 


H 


High Impedance 

Standby 


L 


High Impedance 

«r 

Program 

L 

n 



Data In 


Program Inhibit 

n 

n 

12.5V 

6.25V 

High Impedance 

Active 

Proqram Verify 





Data Out 



Note; HsVih, L = Vii., ‘sVih or V|l 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

-0.6~7.0 

V 

Vpp 

Program Supply Voltage 

-0.6~14,0 

V 

V|N 

Input Voltage 

-0.6~7.0 

V 

ViN (A9) 

Input Voltage (A9) 

-0.6~13.5 

V 

V|/0 

Input/Output Voltage 

- O.e-Vcc + o.s 

V 

Pd 

Power Dissipation 

1.5 

W 

tsOLOER 

Soldering Temperature'Time 

260-10 

•C-sec 

Tstrg 

Storage Temperature 

-65-150 

•c 

Topr 

Operating Temperature 

0-70 

•c 
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READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 

- 

Vcc+ 0.3 

V 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

4.50 

5.00 

5.50 

V 


D.C. AND OPERATING CHARACTERISTICS (Ta = 0~70°C: 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

III 

Input Current 

ViN = 0V~Vcc 

- 

- 

±10 

pA 

Iccoi 

operating Current 

CE = 0V lour = 0mA f = 8.3MH2 

- 

- 

60 

mA 

ICC02 

CE = 0V lour = 0mA f= IMHz 

- 

- 

30 

mA 

Iccsi 


CT=V|h 

- 

- 

1 

mA 

ICCS2 


CiE = Vcc-0.2V 

- 

- 

100 

pA 

Vqh 

Output High Voltage 

lOH = ~ 400pA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

Iql = 2.1mA 

- 

- 

HQIII 

■■ 

Ippi 

Vpp Current 

Vpp = 0V~Vcc +0.6V 

- 

- 

±10 

pA 

Ilo 

Output Leakage Current 

Vout = 0.4V~Vcc 

- 

- 

±10 

pA 


A.C. CHARACTERISTICS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

-120 

-150 

-200 

UNIT 

WffWi 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

Iacc 

Address Access Time 

- 

120 

- 

ISO 

- 

200 

ns 

tCE 

CE to Output Valid 

- 

120 

- 

150 

- 

200 

ns 

tOE 

^ to Output Valid 

- 

60 

- 

70 

- 

70 

ns 

tOFl 

CE to Output in High Impedance 

0 

50 

0 

60 

0 

60 

ns 

tDF2 

Se to Output in High Impedance 

0 

SO 

0 

60 


60 

ns 

tOH 

Output Data Hold Time 

0 

- 

0 

- 

0 

- 

ns 

tST 

BYTE to Output Valid 

- 

120 

- 

150 

- 

200 

ns 

taro 

BYTE to Output in High Impedance 

- 

50 

- 

60 

- 

60 

ns 


A.C. TEST CONDITIONS 

• Output Load : i tTL Gate and CL=100PF 

• Input Pulse Rise and Fall Time : tOns Max 

• Input Pulse Levels : 0.45V and 2.4V 

• Timing Measurement Reference Level ; input 0.8V and 2.2V, Output 0.8V and 2.0V 
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CAPACITANCE * (Ta = 25°C, f=1MH2) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Qni 

Input Capacitance 

> 

o 

It 

z 

> 

- 

6 

10 

pF 

C|N2 

Input Capacitance (BTfE/Vpp) 

V|N = 0V 

- 

50 

60 

pF 

COUT 

Output Capacitance 

VouT=0V 

- 

10 

12 

pF 


* This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS 

WORD-WIDE READ MODE 
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HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 

- 

Vcc+1.0 

V 

VlL 

Input Lovtr Voltage 

iimm 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.20 

12.50 

12.80 

V 


D.C. AND OPERATING CHARACTERISTICS (Ta = 25±5°C. Vcc = 6.25±0.2SV, Vpp= 12.S0±0.30V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

V|N = 0V~Vcc 

- 

- 

±10 

pA 

VOH 

Output High Voltage 

loH *= “'400nA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

Iql" 2 .1rnA 

- 

- 

0.4 

V 

icc 

Vcc Supply Current 

- 

- 

- 

40 

mA 

lpP2 

Vpp Supply Current 

Vpp = 12.8V 

- 

- 

100 

mA 


A.C. PROGRAMMING CHARACTERISTICS (Ta = 25±5°C, Vcc = 6.25±0.25V, Vpp= 12.50±0.30V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

^AS 

Address Setup Time 

- 

2 

- 

- 

PS 

tAH 

Address Hold Time 

- 

2 

- 

- 

PS 

tCES 

CE Setup Time 

- 

0 

- 

- 

ps 

tCEH 

CE Hold Time 

- 

0 

- 

- 

ps 

tOES 

5E Setup Time 

- 

2 

- 

- 

ps 

tos 

Data Setup Time 

- 

2 

- 

- 

ps 

tOH 

Data Hold Time 

- 

2 

- 

- 

ps 

tvPS 

Vpp Setup Time 

- 

2 

- 

- 

ps 

tvcs 

Vcc Setup Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse Width 

- 

45 

50 

55 

ps 

tOPW 

Overprogram Pulse Width 

Note 1 

45 

50 

55 

ps 

tOE 

OT to Output Valid 

Cf=V,H 

- 

- 

100 

ns 

topp 

OE to Output in High Impedance 

CE=V|h 

- 

- 

90 

ns 


• A.C. TEST CONDITIONS 

• Output Load : i TTL Gate and CL = 100PF 

• Input Pulse Rise and Fall Time : lOns Max 

• Input Pulse Levels ; 0.45V and 2.4V 

• Timing Measurement Reference Level ; Input 0.8V and 2.2V, Output 0.8V and 2.0V 
Note 1 : topw depends on the program pulse width which is required in the initial program. 


A-92 





























































































































TC574200D-120, TC574200D-150 

TC574200D-200 


TIMING WAVEFORMS 

HIGH SPEED PROGRAM OPERATION 



Note: 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.50V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. So the 
voltage over 14V should not be applied to the Vpp terminal. When the 
switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of 
its pulse should not be exceeded 14V. 
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ERASURE CHARACTERISTICS 

The TC574200D’s erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2637A (Angstroms) to the chip through the transparent window. The integrated 
dose (ultraviolet light intensity [W / cm2] x exposure time [sec.]) for erasure should be a minimum of 
15 [W- sec/cm2]. 

When the Toshiba sterilizing lamp GL -16 is used and the device is exposed at a distance of 
1cm from the lamp surface, the erasure will be achieved within 60 minutes. And using 
commercial lamps whose ultraviolet light intensity is a 12000 [pW / cm2] will reduce the exposure 
time to about 20 minutes. (In this case, the integrated dose is 12000 [pW / cm2] x (20X60) [sec] 15 
[W • sec/cm2].) 

The TC574200D’s erasure begins to occur when exposed to light with wavelength shorter than 
4000A. The sunlight and the fluorescent lamps will include 3000~4000A wavelength components. 

Therefore when used under such lighting for extended periods of time, the opaque seals-Toshiba 
EPROM Protect Seal AC902 - are available. 


OPERATION INFORMATION 

The TC574200D’s eight operation mode are listed in the following table. Mode selection can 
be achieved by applying TTL level signal to all inputs. 


" PINS 

MODE 

m 

m 

5yTS 

/Vpp 

Vcc 

D0~D7 

D8~D14 

D15 

/A-1 

Power 

Read (16 Bit) 

L 

L 

H 


Data Out 


Read (Lower 8Bit) 

D 

fl 

a 


Data Out 

(Lower 8 Bit) 

High Impedance 

L 


Read (Uppers Bit) 

B 

B 

B 

5V 

Data Out 

(Upper 8 Bit) 

High Impedance 

H 

Active 

Output Deselect 

L 

H 

H 


High Impedance 


L 


High Impedance 

* 


Standby 

H 


H 


High Impedance 

Standby 


L 


High Impedance 

* 

Program 

n 

n 



Data In 


Program Inhibit 

n 

n 

12.5V 

6.25V 

High Impedance 

Active 

Program Verify 


IB 



Data Out 



Note: H=V|h, L = V|l, *=Vih or V|l 
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TC574200D-200 


READ MODE 

The TC574200D has the BYTE/Vpp terminal that selects word-wide output and byte-wide 
output. When BYTE/Vpp is set to Vm, the word-wide output is selected, and D15/A-1 pin is 
used for D15 data output. 

When BYTE/Vpp is set to Vil, the byte-wide output is selected, and D15/A-1 pin is used 
for A -1 address input. When A -1 is set to Vil in this condition, the data output is selected 
lower 8 bits of the 16 bit data which has been programmed. When A -1 is set to Vjh, the data 
output is selected upper 8 bits. 

The TC574200D has two control function. The chip enable (CE) controls the operation power 
and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE=OE=Vil> the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcE) is 
equal to the address access time(tACC). Assuming that CE=Vil and all addresses are valid, the 
output data is valid at the outputs after tou from the falling edge of CE. 



OUTPUT DESELECT MODE 

Assuming that CE=Vih or CE=Vih. the outputs will be in a high impedance state. So two 
or more TC574200D’s can be connected together on a common bus line. When CE is decoded for 
device selection, all deselected devices are in low power standby mode. 


STANDBY MODE 

The TC574200D has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC574200D is placed in the standby mode which reduces the 
operating current to lOOpA by applying MOS-high level (Vcc) and then the outputs are in a high 
impedance state, independent of the CE input. 
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PROGRAM MODE 

Initially, when recieved by customers, all bits of the TC574200D are in the “1” state which is 
erased state. Therefore the program operation is to introduce “O’s” data into the desired bit 
location by electrically programming. The TC674200D is in the programming mode when the Vpp 
input is at 12.50V and (3E is at TTL-Low under OE=Vih. Data to be programmed must be 
applied 16 bits in parallel to the data pins. 

The TC574200D can be programmed any location at anytime either individually, sequentially, 
or at random. 


PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed bits. 
The verify is accomplished with OS at Vjl. The programmed data should be compared with 
the original word-wide (16 bit) data. 


PROGRAM INHIBIT MODE 

Under the condition that the program voltage (12.50Y) is applied to Vpp terminal, a high level 
OE input inhibits the TC574200D from being programmed. Programming of two or more EPROMs 
in parallel with different data is easily accomplished. That is, all inputs except for OS and OS 
may be commonly connected, and a TTL low level program pulse is applied to the OS of the 
desired device only and TTL high level signal is applied to the other devices. 


HIGH SPEED PROGRAM MODE 

The device is set up the high speed programming mode when the programming voltage 
(12.50V) is applied to the Vpp terminal with Vcc=6-25V. The programming is achieved by 
applying a single TTL low level 50ps pulse to the OS input after addresses and data are stable. 
Then the programmed data is verified by using Program Verify Mode. If the programmed data is 
not correct, another program pulse of 50ps is applied and then the programmed data is verified. 
This should be repeated until the program operates correctly(max. 25 times). 

After correctly programming the selected address, the overprogram pulse of same length that 
needed for initial programming should be applied. When programming has been completed, the 
data in all addresses should be verified'with'Vcc=Vpp=5V. 
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HIGH SPEED PROGRAM MODE 


FLOW CHART 



ADDRESS = OVERPROGRAM X PULSES OF 50pS 

NEXT ADDRESS’ OR ONE PULSE OF SOXpS DURATION 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC674200D which identifies its 
manufacturer and device type. The programming equipment may read out manufacturer code and 
device code from TC574200D by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vil in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set to Vih- These two codes possess an odd parity 
with the parity bit of (D7). 

The following table shows electric signature of TC574200D. 


PINS 

signaturI'\^ 

AO 

D15 

D14 

Dt3 

DI2 

Dll 

DIO 

D9 



D6 

DS 

D4 

D3 

D2 

D1 

DO 

HEX 

DATA 


BW 

■ 

B 

B 

B 

B 

B 

« 

* 

B 

B 

B 

B 

B 

B 

B 

B 

**98 

Device Code 

BW 

B 

B 

B 

B 

B 

B 

* 

* 

B 

B 

B 

B 

B 

B 

B 

B 

**8F 


Note: A1-A8, A10-A17, CE, OE = V|l 
BYTE/VPP = V|H 
* Don't care 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vcc 

Vcc Power Supply Voltage 

4.50 

5.00 

5.50 

V 

V|D 

A9 Auto Select Voltage 

11.50 

12.00 

12.50 

V 
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HIGH-SPEED EPROM 





32,768 WORD x 8 BIT CMOS UV ERASABLE AMD ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


description] 

The TC57HS56D Is a 32,768 word x 8 hit CMOS ultraviolet light erasable and electrically 
programmable read only memory. For read operation, the TC57H256D’s access time 
is 70ns, and the TC57H256D operates from a single 5-volt power supply and has low 
power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 
Advanced CMOS technology reduces the maximum active current to 50mA/14.2MHz and stand¬ 
by current to lOOpA. For program operation, the programming is achieved by using the 
high speed programming mode. For program operation, the programming is achieved by 
using high speed programming mode. TC57H256D is fabricated with the CMOS technology 
and the N-channel silicon double layer gate MOS technology. 


featuresI 

• Peripheral circuit: CMOS 

• Memory cell : N-MOS 



-70 

-85 

Vcc 

5V±5% 

5V±10% 

tACC 

70ns 

85ns 


• Single 5V power supply 


PIN connection 


(TOP VIEt'J) 



• Full static operation 

• High speed programming mode 

• Inputs and outputs TTL compatible 

• Pin compatible with ROM TC53257P, TMM23256P, 

TMM27256AD and TC57256AD 

• Standard 28 pin DIP cerdip package 


BLOCK DIAGRAM 



Vpp GND Vqc 

00 01 02 03 04 06 06 07 


? ? ? 


n ? n ? f ? 

OE o— 

SEiCF circuit 


OUTPUT BUFFERS 

CE 0—1 





EMEORY CELL 
ARRAY 

32,768X8bits 


PIN NAMES 


MODE SELECTION 


AO-^ A14 

Address Inputs 

PIN 

MODE 



m 

vcc 

(28) 

MEElSSHi 

POWER 

00 0-07 

Outputs (Inputs) 

Read 

BB 

B 

5V 

5V 

Data Out 

Active 


Chip Enable Input 

OE 

Output Enable Input 

Output Deselect 

B 

B 

High Impedance 

Standby 

B 

B 

High Impedance 

Standby 

Vpp 

Program Supply 
Voltage 

Program 

B 

B 

i2.rev^ 

2) 

Data In 

Active 

Vcc 


Program Inhibit 

B 

B 

High Impedance 

Program Verify 


B 

6.2SV 

Data Out 

GND 

Ground | 

* H or L 1): HIGH S 

PEED PROGB 

AM M 

ODE I 



2); HIGH SPEEDJERQGRAM.M0J1E_JI 
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MAXIMUM RATINGS 


SYMBOL 

ITEM 

vcc 

Vcc Power Supply Voltage 

Vpp 

Program Supply Voltage 

ViN 

Input Voltage 

Vl/0 

Input/Output Voltage 

I’D 

Power Dissipation 

ISOLDER 

Soldering Temperature Time 

•^STG 

Storage-. Temperature 

•^OPR 

Operating Temperature 


RATING 


-o.e-vi.o 


-0.6 ''-14.0 


-0.6 ‘'-7.0 


-0.6 -v-Vcc+O.S 


260 -10 


-65 -'-125 


0 -v-TO 



W 


’C • sec 


•c 


C 


READ OPERATION 


D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC57H256D-70 

TC57H256D-85 

Ta 

Operating Temperature 

0 -v-ICC 

0'\-70'C 

Vcc 

Vcc Power Supply Voltage 

5V+5% 

5V±10% 

Vpp 

Vpp Power Supply Voltage 

VCC-0.6V 'V'Vcc+o.ev 

Vcc-0.6V'''Vcc+0.6V 


O.C. AND OPERATING CHARACTERISTICS 


SYMBOL 

PARAMETER 

CONDITION 

ILI 

Input Current 

Vii}“0 -uVcc 

Ilo 

Output Leakage Current 

VoUT=0.4 'vVcc 

Iccoi 

Operating Current 

CE=0V 

lOUT^OmA 

f»14.2MHz 

ICC02 

f=lMHz 

iccsi 

Standby Current 

Cl=Vijj 

ICCS2 

^=Vcc-0.2V 

ViH 

Input High Voltage 

- 

ViL 

Output Low Voltage 


VOH 

Output High Voltage 

IOH“0A00pA 

VoL 

Output Low Voltage 

IOL“2.1mA 

IPPI 

Vpp Current 

Vpp“Vcc~0 • 6 VccbO • 6 
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A.C. CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEST CONDITION 

TC57H256D-70 

TC57H256D-85 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

’^ACC 

Address Access Time 

CE=OE=Vj-l 

- 

70 

- 

85 

ns 

tCE 

CE to Output Valid 

Ol=ViL 

- 

70 

- 

85 

ns 

t^OE 

OE to Output Valid 

CE=Vil 

- 

40 

- 

45 

ns 

^DFl 

c¥ to Output in High-Z 

0E=Vil 

0 

30 

0 

30 

ns 

tDF2 

OE to Output in High-Z 

CE=Vil 

0 

30 

0 

30 

ns 

tOH 

Output Data Hold Time 

CE=0E=Vil 

5 

- 

5 

- 

ns 


A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

• Timing Measurement Reference Level 


1 TTL Gate and Cl=100pF 
10ns Max. 

0.45V-v- 2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 


CAPACITANCE *(Ta=25“C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

ViN=0V 

- 

4 

6 

PF 

CoUT 

Output Capacitance 

V0UT“0V 

- 

8 

12 

pF 


* This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS 
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D.C. and OPERATING CHARACTERISTICS (Ta=25±5'“C, Vgc=6v± 0.25V, Vpp=12.5V±0.5V) 


SYMBOL 

PARAMETER 

ILI 

Input Current 

VOH 

Output High Voltage 

VOL 

Output Low Voltage 

icc 

Vcc Supply Current 

Ipp2 

Vpp Supply Current 


TEST CONDITION 
VlN=0-vVCc 



IOL=2.1niA 




A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vcc=6V±0.25V, Vpp=12.5V±0.5V) 


1 SYMBOL 

PARAMETER 


Address Setup Time 

m 

Address Hold Time 

I^CES 

CE Setup Time 

tCEH 

CE Hold Time 

tOES 

OE Setup Time 

tDS 

Date Setup Time 

^DH 

Data Hold Time 


Vpp Setup Time 


Vgc Setup Time 

tpw 

Initial Program Pulse Width 

tOPW 

Overprogram Pulse Width 

f^OE 

OE to Output Valid 

tDFP 

OE to Output in High-Z 



A.C. TEST CONDITIONS 

• Output Load : 1 TTL Gate and CtdOOpF) 

• Input Pulse Rise and Fall Times : 10ns Max. 

• Input Pulse Levels : 0.45V'''2.4V 

• Timing Measurement Reference Level: Input 0.8V and 2.2V, Output 0.8V and 2.0V 

Note 1: The length of the overprogram pulse may vary as a function of the counter 

value X. 
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HIGH SPEED PROGRAM OPERATION I 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+1-0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

^CC 

Vqc Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 

V 


D.C. AND OPERATING CHARACTERISTICS (Ta=25+5°C, Vcc°6.25±0.25V, Vpp=12.75±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

Vijj=0'v Vcc 

- 

- 

±10 

UA 

VOH 

Output High Voltage 


mm 

- 

- 

V 

Vql 

Output Low Voltage 

^0L“2 •1mA 

- 

- 

0.4 

V 

^CC 

Vcc Supply Current 

- 

- 

- 

40 

tnA 

Ipp2 

'^PP Supply Current 

Vpp=13.0V 

- 

- 

50 

mA 


A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vcc=6.25±0.25V. Vpp=12.75±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

ps 

t^AH 

Address Hold Time 

- 

2 

- 

- 

ys 

•^CES 

CE Setup Time 

- 

0 

- 

- 

ns 

•^CEH 

CE Hold Time 

- 

0 

- 

- 

ns 

tDS 

Data Setup Time 

- 

2 

- 

- 

us 


Data Hold Time 

- 

2 

- 

- 

US 

ESSSH 

Vpp Setup Time 

- 

2 

- 

- 

ys 


Vcc Setup Time 


2 

- 

- 

US 

tpw 

Program Pulse Width 

CE=VrL, 0 E=Vih 

0.095 

O.I 

0.105 

ms 


OE to Output Valid 

CE=Vih 

-- 

- 

100 

ns 


OE to Output in High-Z 

CE=Vih 

- 

- 

90 

ns 


A.C. TEST CONDITIONS 


• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


1 TTL Gate and Cl(IOOpF) 

10ns Max. 

0.A5V to 2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC57H256D-70 

TC57H256D-85 


TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM MODE I (Vcc=6V±0.25V, Vpp=12.5V±0,5V) 
HIGH SPEED PROGRAM MODE H (Vcc=6.25V±0.25V, Vpp=12.5V+0,5V) 



Note 1. Vqq must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.5V(12.75V) may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 
overshoot voltage of its pulse should not be exceeded 14V. 
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ERASURE characteristics! 

The TC57H256D's erasure is achieved by applying shortwave ultraviolet light which has 
a wavelength of 2537A (Angstroms) to the chip through the transparent window. 

The integrated dose (ultraviolet light intensity [w/cm®] 4x1 exposure time [sec.]) for 
erasure should be a minimum of 15 [w.sec/cm^]. 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a dis¬ 
tance of 1cm from the lamp surface, the erasure will be achieved within 60 minutes. 
And using commercial lamps whose ultraviolet light intensity is a 12000 [uw/cm^] will 
reduce the exposure time to about 20 minutes. (In this case, the integrated does is 
12000 [uw/cm^] X(20 X60) [sec] ^ 15 [wsec/cm^].) 

The TC57H256D's erasure begins to occur when exposed to light with wavelength shorter 
than 4000X. The sunlight and the fluorescent lamps will include 3000 C/^OGOA wave¬ 
length components. Therefore when used under such lighting for extended periods of 
time, the opaque seals-Toshiba EPROM Protect Seal AC901-are available. 


OPERATION INFORMATION 


The TC57H256D's six operation modes are listed in the following table. 
Mode selection can be achived by applying TTL level signal to all Inputs. 


" —^__,PIN NAMES (NUMBER) 

MODE -_ 

CE 

(20) 

(22) 

Vpp 

(1) 

^'cc 

(28) 

00 ■V07 

(11 ''.13, 15 -v-lR) 

POWER 

Read Operation 
(Ta=0 -v- 70°C) 

Read 

L 

L 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

High Impedance 

Standby 

H 

•k 

High Impedance 

Standby 

Program Operation 
(Ta=25±5°C) 

Program 

L 

H 

1) 

12.5V 

2) 

12.75V 

1) 

6V 

2) 

6.25V 

Data In 

Active 

Program Inhibit 

H 

H 

High Impedance 

Program Verify 

A 

L 

Data Out 


Note: H; Vjh; L; Vtt; *; Vih or Vjl, 1): HIGH SPEED PROGRAM MODE I, 

2): HIGH SPEED PROGRAM MODE I 


READ MODE! 

The TC57H256D has two control functions. The chip enable (CE) controls the operation 
power and should be_used for device selection. 

The output enable (OE) control the output buffers, independent of device selection. 
Assuming that CE=0 E=Vil, the output data is valid at the outputs after address access 
time from stabilizing of all addresses. 

The CE to outp^ valid (t^g) is equal to the address access time (t^cc)• 

Assuming that CE=Vxl atid all addresses are valid, the output data is valid at the 
outputs after toE from the falling edge of OE. 


O UTPUT DESELECT M0DE| 

Assuming that CE=Vih or 0E=Vxjj, the outputs will be in a high Impedance state. 

So two or more TC57H256D's can be connected together on a common bus line. 
hTien CE is decoded for device selection, all deselected devices are in low power 
standby mode. 
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STANDBY MODE] 

The TC57H256D has a low power standby mode controlled by the CE signal. 

By applying a high level to the CE input, the TC57H256D is placed in the standby 
mode which reduce the operating current to lOOpA by applying JTOS-high level (Vcc) 
and then the outputs are In a high impedance state, independent of the OE inputs. 


PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H256D are in the "1" 
state which is erased state. 

Therefore the program operation is to introduce "O's" data into the desired bit 
locations by electrically programming. 

The TC57H256D is in the programming mode when the Vpp input is at 12.5V and CE is 
at TTL-Low under OE=Vi[j. 

The TC57H256D can be programmed any location at any time either individually, 
sequentially, or at random. 


PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the 

programmed bits. _ 

The verify is accomplished with OE at Vil- 


PROGRAM INHIBIT MODE 

Under the condition tha^the program voltage (+12.5V or 12.75V) is applied to Vpp 
terminal, a high level CE input inhibits the TC57H256D from being programmed. 
Programming of two or more TC57H256D's in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, 
and a TTL low level program pulse is applied to the CE of the desired device only 
and TTL high level signal is applied to the other devices. 


HIGH SPEED PROGRAM MODE I 

The program time can be greatly decreased by using this high speed programming mode, 
The device is set up In the high speed programming mode when the programming 
voltage (+12.5V) is applied to the Vpp terminal with Vcc“6V. 

The programming is achieved by applying a single TTL low level 1ms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Progam Verify Mode. 

If the programmed data is not correct, another program pulse of 1ms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse 
with width of 3 times more than that needed for Initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 
with V(;(;=Vpp=5V. 
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TC57H256D-85 



















TC57H256D-70 

TC57H256D-S5 


[HIGH SPEED PROGRAM MODE~T 

The device is set up in the high speed programtning mode when the programming 
voltage (+12.75V) is applied to the Vpp terminal with Vqq=6.25V. 

The programming is achieved by applying a single TTL low level 0.1ms pulse the CE 
input after addresses and data are stable. Then the programmed data is verified 
by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied 
and then programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

ll/hen programming has been completed, the data in all addresses should be verified 
with Vq(^=Vpp=5V . 
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ADDRESS 

= NEXT ADDRESS 


TC57H256D-70 

TC57H256D-85 


START 













TC57H256D-70 

TC57H256D-^5 


ELECTRIC SIGNATURE MODE| 

Electric signature mode allows to read out a code from TC57H256D which identifies 
its manufacturer and device type. 

The programming equipment may read out manufacturer coce and device code from 
TC57H256D by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 
rest of address lines are set to Vn, in read operation. Data output in this con¬ 
dition is manufacturer code. Device code is identified when address AO is set 
to Vpjj. These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC57H256D. 


PINS 

AO 

07 

06 

05 


||BI 


01 

- 1 

00 

HEX. 

SIGNATURE^'^-''--..^ 

(10) 

(19) 

(18) 

(17) 



ESI 

(12) 

(11) 

DATA 

Manufacture Code 

ViL 

B 

0 

0 

B 

B 

0 

0 

0 

98 

Device Code 

ViH 

0 

B 

0 

0 

0 

B 

0 

1 

45 


Notes! A9=12V±0.5V 

Ain-AS, A10c,A14, CE, M=Vil 
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131,072 WORDxS BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


DESCRIPTION 

The TC57H1000AD/TC57H1001AD is a 131,072 word X 8 bit CMOS ultraviolet light erasable 
and electrically programmable read only memory. 

The TC57H1000AD is JEDEC standard pin configuration and the TC57H1001AD is compatible 
with 28 pin IM bit Mask ROM. Both products are packed in 32 pin standard cerdip package. 

The TC57H1000AD/TC57H1001AD is fabricated with the CMOS technology. Advanced circuit 
techniques provide both high speed and low power features with a maximum operating current of 
40mA/11.8MHz and access time of 85ns/100ns. 

The programming times of the TC57H1000AD / TC57H1001AD except overhead times of 
EPROM programmer is only 14 seconds by using the high speed programming algoritim. 

FEATURES 

• Peripheral circuit : CMOS 

Memory cell : N-MOS 

• Access time 


• Low power dissipation 

Active : 40mA/11.8MHz 
Standby: lOOpA (Ta = 70°C) 



-85 

-100 

tACC 

85ns 

100ns 

Vcc 

5V±10% 


• Wide operating temperature range : 0~70°C 

• Single SV power supply 

• Full static operation 

• High speed programming operation : tpw 0.1ms 

• Input and output TTL compatible 

• JEDEC standard 32 pin : TC67H1000AD 

• IM MROM compatible : TC57H1001AD 

• Standard 32 pin DIP cerdip package 


PIN CONNECTION (topview) 


Vpp 
A16 
A15 
A12 
A7 
A6 
AS 
A4 
A3 
A2 [ 
A1 [ 
AO [ 
DO C 
D1 [ 
D2 [ 
GNO [ 


32]Vcc 

311P5M 

30 INC 

2g]A14 

28]A13 

27]A8 

261A9 

25]A11 

2415E 

231A10 

22]eE 

213D7 

20]D6 

19]D5 

18]D4 

17103 


Vpp 

5E d 

A15 
A12 
A7 
A6 
AS 
A4 q 
A3 
A2 [ 
A1 [ 
AO [ 
DO [ 
D1 [ 
D2 
GND 


1 

2 

3 

d 4 


32]Vcc 
31]PGM 
30]NC A15 

291A14 A12 
2e]AI3 A7 
27]A8 A6 
26]A9 A5 
25]An A4 
24]A16 A3 
231A10 A2 
22]Cf 


(Reference) 


21]D7 

20]D6 

19]D5 

t8]D4 


;mD3 GND rt 


28]Vcc 

27]A14 

261AI3 

25]A8 

24]A9 

23] All 

22]Aie 
21 ]AI0 
20]CE 
19]D7 
18]D6 
17 IDS 
16104 
15]D3 


TC57H1000AD 


TC57H1001AD 


/IM Mask ROM 
\.TC531000P 


PIN NAMES 


A0~A16 

Address Inputs 

D0~D7 

Outputs (Inputs) 

Cf 

Chip Enable Input 

m 

Output Enable Input 

PGM 

Program Control Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

GNO 

Ground 

NC 

No Connection 
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TC57H1000AD-^5, TC57H1000AD-100 
TC57H1001 AD-85, TC57H1001AD-100 


BLOCK DIAGRAM 


Vpp GND Vcc DO D1 02 03 04 OS 06 07 



MODE SELECTION 


BB9I 

PSivf 

Ct 

?5E 

Vpp 

Vcc 

00-07 

Power 

Read 

H 

L 

L 



Data Out 

Active 

Output Deselect 

* 

* 

H 

High impedance 

Standby 

• 

H 

* 

High Impedance 

Standby 

Program 

L 

L 

H 

12.75V 

6.25V 

Data In 

Active 

Program Inhibit 

« 

H 

* 

High Impedance 

H 

L 

H 

High Impedance 

Program Verify 

H 

L 

L 

Data Out 


• ; II or L 


MAXIMUM RATINGS 


SYMBOL 



ITEM 


Vcc Power Supply Voltage 


Program Supply Voltage 


Input Voltage 


input/Output Voltage 


Power Dissipation 


Soldering Temperature Time 


Storage Temperature 


Operating Temperature 



-O.e-Vcc + O.S 


^•5 

w 

260-10 

•C-sec 









































































TC57H1000AD-85, TC57H1000AD-100 
TC57H1001 AD-85, TC57H1001AD-100 


READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

1 TC57H1000AD/1001AD-85/- too 

UNIT 

MiN. 

MAX. 

V,H 

input High Voltage 

2.2 

Vcc+ 0.3 

V 

ViL 

Input Low Voltage 

-0.3 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

4.50 

5.50 

V 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6 

Vcc+ 0.6 

V 


DC AND OPERATING CHARACTERISTICS (Ta=0~70°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Current 

V|N = 0~Vcc 

- 

- 

± to 

pA 

Iccoi 

operating Current 

^=0V 

IqUT - 

f=11.8MH2 

- 

- 

40 

mA 

ICC02 

f= tMHz 

- 

_ 

15 

kcsi 

Standby Current 

tE=V|H 

- 

- 

1 

mA 

lcCS2 

CE=Vcc-0.2 V 

- 

- 

too 

pA 

VoH 

Output High Voltage 

loH = — 400pA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

Iqls: 2.1mA 

- 

- 

0.4 

V 

Ippi 

Vpp Current 

Vpp = Vcc ± 0.6 V 

- 

- 

110 

pA 

ko 

Output Leakage Current 

VoUT = 0+^V'^Vcc 

- 

- 

10 

pA 


AC CHARACTERISTICS (Ta = 0~70'‘C , Vpp=Vcc±0.6V) 


SIM80L 

PARAMETER 

TC57H1000AD/1001AD-85 

TC57H1000AD/1001AD-100 

UNIT 

MIN. 

MAX. 

MIN. 

MAX, 

tACC 

Address Access Time 

- 

85 

- 

100 

ns 

tCE 

CE to Output Valid 

- 

85 

- 

100 

ns 

tOE 

0E to Output Valid 

- 

45 

- 

SO 

ns 

tpGM 

PGM to Output Valid 

- 

45 

1 

50 

ns 

toFl 

^ to Output in High-Z 

0 

30 

0 ! 

40 

ns 

tDF2 

^ to Output in High-Z 

0 

30 

0 

40 

ns 

t0F3 

PGM to Output in High-Z 

0 

30 

0 

40 

ns 

tOH 

Output Data Hold Time 

0 

- 

0 

- 

ns 


AC TEST CONDITIONS 

• Output Load : 

• Input Pulse Rise and Fall Times ; 

• Input Pulse Levels ; 

• Timing Measurement Reference Level : 


1 TTL Gate and Cl=100pF 
10ns Max. 

0.45V~2.4V 

Inputs 0,8V and 2.2V, Outputs 0.8V and 2.0V 
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TC57H1000AD-85, TC57H1000AD-100 
TC57H1001AD-85, TC57H1001AD-100 


CAPACITANCE* (Ta=26'’C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

C|N 

Input Capacitance 

V|N = 0V 

- 

4 

9 

Pf 

CoUT 

Output Capacitance 

VouT = 0V 

- 

10 

12 


*This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS (READ) 































TC57H1000AD-85, TC57H1000AD-100 
TC57H1001AD^5, TC57H1001AD-100 


HIGH SPEED PROGRAM OPERATION 
DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 

- 

Vcc+10 

V 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 



6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 

V 


DC AND OPERATING CHARACTERISTICS(Ta=25±5°C.Vcc = 6.25V±0.25V,Vpp = 12.76V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Current 

V|N = 0--VcC 

- 

- 

± 10 

pA 

Vqh 

Output High Voltage 

loH = - rlOOpA 


- 

- 

V 

Vql 

Output Low Voltage 

Iql * 2.1mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

30 

mA 

1PP2 

Vpp Supply Current 

Vpp = 13.0V 

- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta = 25±5°C, Vcc = 6.25V±0.25V, Vpp=l2.76V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP 

MAX. 

UNIT 

Ias 

Address Setup Time 

- 

2 

- 

- 

PS 

tAH 

Address Hold Time 

- 

2 

- 

- 

PS 

tCES 

CE Setup Time 

- 

2 

- 

- 

PS 

tCEH 

Hold Time 

- 

2 

- 

- 

PS 

los 

Data Set up Time 

- 

2 

- 

- 

PS 

tOH 

Data Hold Time 

- 

2 

- 

- 

MS 

tvs 

Vpp Set up Time 

- 

2 

- 

- 

p$ 

tpw 

Program Pulse Width 

- 

0.095 

0.1 

0.105 

ms 

tOE 

^ to Output Valid 

_ 

- 

- 

100 

ns 

tDF2 

0F to Output in High-2 

Cf = V,L 

- 

- 

90 

ns 


AC TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


; 1 Tl'L Gate and Cl (lOOpF) 

; 10ns Max. 

: 0.45V~2.4V 

; Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC57H1000AD-85, TC57H1000AD-100 
TC57H1001 AD-85, TC57H1001AD-100 


TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM OPERATION 



Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket and setting the device in socket with 
VPP = 12.75V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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TC57H1000AD-85, TC57H1000AD-100 
TC57H1001 AD-85, TC57H1001AD-100 


ERASURE CHARACTERISTICS 

The TC57H1000AD / TC57H1001AD’s erasure is achieved by applying shortwave ultraviolet 
light which has a wavelength of 2537A (Angstroms) to the chip through the transparent window. 

The integrated dose (ultraviolet light intensity [w/cm^] x exposure time [sec.]) for erasure 
should be a minimum of 16 [w • sec/cm2]. 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
1cm from the lamp surface, the erasure will be achieved within 60 minutes. 

And using commercial lamps whose ultraviolet light intensity is a 12000 [pw/cm*] will reduce 
the exposure time to about 20 minutes. (In this case, the integrated dose is 12000[pw/cm2]X 
(20X60) [sec.] =“15 [w • sec/cm2].) 

The TC57H1000AD / TC57H1001AD’s erasure begins to occur when exposed to light with 
wavelength shorter than 4000A. The sunlight and the fluorescent lamps will include 3000~4000A 
wavelength components. Therefore when used under such lighting for extended periods of time, 
the opaque seals-Toshiba EPROM Protect Seal AC901-are available. 

OPERATION INFORMATION 


The TC57H1000AD/TC57H1001AD’s' six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 


" -PIN 

MODE -- 

p5m 

CE 

3E 

Vpp 

Vcc 

D0~D7 

POWER 

Read 

Operation 

(Ta = 0-70“C) 

Read 

Output Oeselet 

Standby 

H 

L 

L 

5V 

5V 

Data Out 

Active 

* 

* 

H 

High Impedance 

* 

H 

* 

High Impedance 

standby 

Program 
Operation 
(Ta = 25 + S-C) 

Program 

Program Inhibit 

Program Verify 

L 

L 

H 

12.75V 

6.25V 

Data In 

Active 

* 

H 

* 

High Impedance 

H 

L 

H 

High Impedance 

H 

L 

L 

Data Out 


Note : H ; Vm. h : Vjl, • ; Vm or V|l 
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TC57H1000AD-85, TC57H1000AD-100 
TC57H1001 AD-85, TC57H1001 AD-100 


READ MODE 

The TC57H1000AD/TC57H1001AD has three control functions. The chip enable (CE) controls 
the operation power and should be used for device selection. The output enable (OB) and the 
program control (PGM) control the output buffers independent of device selection. 

Assuming in that CE=OE=Vil and PGM=Vih, the output data is valid at the output after 
address access time from stabilizing of all addresses. The CE to output valid (tcs) is equal to the 
address access time (tACC)- 

Assuming that CE=Vil, PGM=Vih and all addresses are valid, the output data is valid at the 
outputs after toE from the falling edge of OB. And assuming that CB=OB=Vil and all addresses 
are valid, the output data is valid at the outputs after tpGM from the rising edge of PGM. 

OUTPUT DESELECT MODE 

Assuming that OB=Vih or OB=Vih, the outputs will be in a high impedance state. So two'or 
more ROMs can be connected together on a common bus line. When OB is decoded for device 
selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC57H1000AD/TC57H1001AD has a low power standby mode controlled by the OB signal. 
By applying a high level to the CB input, the TC57H1000AD / TC57H1001AD is placed in the 
standby mode which reduce the operating current to lOOpA by applying MOS-high level (Vcc) and 
then the outputs are in a high impedance state, independent of the OB inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H1000AD/TC57H1001AD is in the 
“1" state which is erased state. Therefore the program operation is to introduce “O’s” data into the 
desired bit locations by electrically programming. The levels required for all inputs are TTL. 

The TC57H1000AD / TC57H1001AD can be programmed any location at anytime either 
individually, sequentially, or at random. 
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TC57H1000AD-85, TC57H1000AD-100 
TC57H1001 AD-85, TC57H1001AD-100 


PROGRAM VERIFY MODS 

The verify mode is to check that desired data is correctly programmed on the programmed bits. 
The verify is accomplished with OE and CE at Vil and PGM at Vih. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.75V) is applied to Vpp terminal, a high 
level CE or PGM input inhibits the TC57H1000AD/TC57H1001AD from being programmed. 

Programming of two or more EPROM’s in inputs except for CE or PGM may be commonly 
connected, and a TTL low level program pulse is applied to the CE and PCJM of the desired device 
only and TTL high level signal is applied to the other devices. 

HIGH SPEED PROGRAM MODE 

The -device is set up in the high speed programming mode when the programming voltage 
( +12.75V) is applied to the Vpp terminal with Vcc = 6-25V and PGM = Vih. 

The programming is achieved by applying a single TPL low level 0.1ms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max. 25 
times). 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp = 5V. 





TC57H1000AD-85, TC57H1000AQ-100 
TC57H1001AD--85, TC57H1001AD-100 


HIGH SPEED PROGRAM MODE 
FLOW CHART 
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TC57H1000AD-85, TC57H1000AD-100 
TC57H1001 AD-85, TC57H1001AD-100 


ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H1000AD/TC67H1001AD which 
identifies its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC57H1000AD/TC57H1001AD by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vil in read operation. Data output in this conditions is manufacturer code. 
Device code is identified when address AO is set to Vih. 

These two codes possess an odd parity with the parity bit of MSB (D7). 

The following table shows electric signature of TC67H1000AD/TC67H1001AD. 


' PINS 

SIGNATURE ^ 

AO 

D7 

D6 

D5 

D4 

03 

D2 

01 

DO 

HEX 

Data 

Manufacture Code 

V|L 

1 

0 

0 

B 

B 

0 

0 

0 

98 

Device Code 

TC57H1000AD 

V|H 

1 

0 

0 

rv 

0 

1 

1 

B 

86 

TC57H1001AD 

0 

0 

0 

0 

0 

1 

1 

1 

07 


Notes: A9 = 12V±0.5V 

A1~A8, A0-A16, CE. nE = Vn, 
PGM = ViH 
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PRELIMINARY 


1 MEGA BIT (65,536 W0RDx16 BIT) 

CMOS U.V. ERASABLE AND ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 
DESCRIPTION 

The TC57H1024D is a 65,536 word X 16 bit CMOS ultraviolet light erasable and electrically 
programmable read only memory. The TC57H1024D is JEDEC standard pin configuration. This 
product is packed in 40 pin standard cerdip package. 

TC57H1024D is fabricated with the CMOS technology. Advanced circuit techniques provide both 
high speed and low power features with a maximum operating current of 40mA/lMHz and access 
time of 85ns/100ns. 

The programming times of the TC57H1024D except overhead times of EPROM programmer is 
only 7 seconds by using the high speed programming algorithm. 

FEATURES 


• Peripheral circuit : CMOS 

Memory cell : N-MOS 

• Fast access time 

TC57H1024D-85 : 85ns 

TC57H1024D-10/100 ; 100ns 

• Low power dissipation 

Active : 40mA/lMHz 
Standby : lOOpA 


• Single 5V power supply 

• Full static operation 

• High speed programming operation : tpw 0.1ms 

• Input and output TTL compatible 

• JEDEC standard 40 pin ; TC57H1024D 

• Standard 40 pin DIP cerdip package 


PIN CONNECTION 



(TOP VIEW) 

Vcc 

PcJlB 

NC 

A1S 

AU 

A13 

A12 

All 

AtO 

A9 

Vsi 

Ae 

A7 

A6 

AS 

A4 

A3 

A2 

A1 

AO 


PIN NAMES 


A0~A)5 

Address Inputs 

D0-ai5 

Outputs (Inputs) 


Chip Enable Input 

DE 

Output Enable input 

p5w1 

Program Control Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

Vss 

Ground 

NC 

No Connection 
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TC57H1024D-85, TC57H1024D-10 
TC57H1024D-100 




BLOCK DIAGRAM 


Vpp GND Vcc Oo Oj O 2 O 3 O 4 O 5 Og O 7 Og 090io0ti0i20i30u0i5 



MODE SELECTION 


PIN 

MODE 

CE 

SE 

PSM 

Vpp 

Vcc 

D0-D15 

Power 

Read 

L 

L 

H 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

* 

High impedance 

Standby 

H 

* 

* 

Standby 

Program 

L 

H 

L 

12.75 V 



Active 

Program Inhibit 

H 

* 

* 


L 

H 

H 

Program Verify 

L 

L 

H 



• H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

-0.6~7.0 

V 

Vpp 

Program Supply Voltage 

-0.6-14,0 

V 

V|N 

Input Voltage 

-0.6~7.0 

V 

Vin(A9) 

Input Voltage (A9) 

-0.6-13.5 

V 

Vro 

Input/Output Voltage 

-O.e-Vcc + O.S 

V 

Po 

Power Dissipation 

1.S 

w 

Tsolder 

Soldering Temperature Time 

260-10 

•C • sec 

Tstro 

Storage Temperature 

-65-125 

•c 

^OOf 

Operating Temperature 

0-70 

•c 
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TC57H1024D-85, TC57H1024D-10 

TC57H1024D-100 


READ OPERATION 


AC/DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC57H10240-85/10 

TCS7H1024D-100 

Ta 

Ambient Temperature 

0--70”C 1 

Vcc 

Vcc Power Supply Voltage 

5V ± 5% 

5V±10% 1 

Vpp 

Vpp Power Supply Voltage 

0V~Vcc + 0.6V 



DC AND OPERATING CHARACTERISTICS 


SYMBOL 


lu 


Icco 



PARAMETER 


Input Current 


Operating Current 


Standby Current 


Input High Voltage 


Input Low Voltage 


Output High Voltage 


Output Low Voltage 


Vpp Current 


Ouptut Leakage Current 


TEST CONDITION 


V|N = 0~Vcc 


CE =0V 

louT = 0mA ‘'r'l'- 'i** 


CE = V|h 


CE = Vcc-0.2V 


IOH= -dOOiiA 


lot = 2.1mA 


Vpp = VcciCI-6V 


Vout = 0.4V~Vcc 



MAX. 

UNIT 

± 10 

pA 

40 

mA 

1 

mA 



Vcc+ 0.3 

V 

0.8 




AC CHARACTERISTICS (Vpp = 0V~Vcc +0.6V) 


TC57H1024D-85 


SYMBOL 

PARAMETER 

tACC 

Address Access Time 

tcE 

to Output Valid 


0? to Output Valid 

ton 

K to Output in High-2 

toFJ 

SE to Output in High-2 

tOH 

Output Data Hold Time 



TC57H1024D-85 is satisfied with the spccincalion of TC571I1024D-100. 

AC TEST CONDITIONS 


Ouput Load : 1 TTL Gate and CL = 100pF 

Input Pulse Rise and Fall Times : 10ns Max. 

Input Pulse Levels : 0.45V to 2.4V 

Timing Measurement Reference Levels: Inputs 0.8V and 2.2V Outputs 0.8V and 2.0V 
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CAPACITANCE *(Ta=25'’C. f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 



UNIT 

Qn 

Input Capacitance 

ViN = 0V 

- 

6 

to 

pF 

COUT 

Output Capacitance 

VouT = 0V 

- 

10 

12 


*Thi8 parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 



B-30 





















TC57H1024D-85, TC57H1024D-10 

TC57H1024D-100 


HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V,H 

Input High Voltage 

2.2 

- 

Vcc+ 0.3 

V 

VlL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 


6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.50 


13.00 

V 


DC AND OPERATING CHARACTERISTICS(Ta = 25±5''C,Vcc = 6.25V±0.25V,Vpp = 12.75V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

V|N = 0--Vcc 


_ 

+ 10 

pA 

VOH 

Output High Voltage 

l0H= -400pA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

loL = 2.1mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

50 

mA 

IPP2 

Vpp Supply Current 

Vpp= 13.0V 

- 

- 

100 

mA 


AC PROGRAMMING CHARACTERISTICSCTa = 25 ± 5°C, Vcc = 6-25V± 0.25V, Vpp = 12.75V ± 0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

^AS 

Address Setup Time 

- 

2 

- 

- 

ps 

tAH, 

Address Hold Time 

- 

2 

- 

- 

PE 

tCES 

tF Setup Time 

- 

2 

- 

- 

ps 

tCEH 

(IF Hold Time 

- 

2 

- 

- 

ps 


Data Setup Time 

- 

2 

- 

- 


Idh 

Data Hold Time 

- 

2 

- 

- 

Pt 

Vs 

Vpp Setup Time 

- 

2 

- 

- 

ps 

Vw 

Program Pulse Width 

- 

0.095 

0.1 

0.105 

ms 

tOE 

DF to Output Valid 

- 

- 

- 

500 

ns 

toFZ 

^ to Output in HIgh-Z 

> 

II 

- 

- 

150 

ns 

tOES 

Of Setup Time 

- 

2 

- 

- 

]X$ 


AC TEST CONDITIONS 

• Output Load : 

• Input Pulse Rise and Fall Times ; 

• Input Pulse Levels : 

• Timing Measurement Reference Levels; 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V and 2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 
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TC57H1024D-85, TC57H1024D-10 
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HIGH SPEED PROGRAM OPERATION 

TIMING CHART 



Note : 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with Vpp^ 12.75V may cause 
permanent damage to the device. 

S. The Vpp supply voltage is permitted up to 14V for program operation, so the voltage over 14V 
should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its 
pulse should not be exceeded 14V. 
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ERASURE CHARACTERISTICS 

The TC57H1024D’s erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537A (Angstroms) to the chip through the transparent window. The integrated 
dose (Ultraviolet light intensity [W/cm2) X exposure time [sec.]) for erasure should be a minimum 
of 15 [W • sec./cm2]. 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
1cm from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial 
lamps whose ultraviolet light intensity is a 12000 [pW/cm2] will reduce the exposure lime to about 
20 minutes. (In this case, the integrated dose is 12000 [pW/cm2] x (20 X 60) [sec]=15 [W sec./cm2].) 

The TC57H1024D’s erasure begins to occur when exposed to light with wavelength shorter 
than 4000A. The sunlight and the fluorescent lamps will include 3000~4000A wavelength 
components. Therefore when used under such lighting for extended periods of time, the opaque 
seals - Toshiba EPROM Protect Seal AC901 - are available. 

OPERATION INFORMATION 

The TC57H1024D’s six operation modes are listed in the following table. 

Mode selection can be achieved by applying 'ITL level signal to all inputs. 


MODE 

__ _ ^PIN 



RJPJf 

Vpp 

Vcc 

D0-D15 

Power 

READ 

OPERATION 

Read 

n 

s 

H 



Data Out 

Active 

Output Deselect 

• 


* 

5V 


High Impedance 

Standby 

H 

* 

* 



Standby 

PROGRAM 

OPERATION 

Program 

L 

H 

m 



Data In 




* 

* 



High impedance 

Active 

L 

H 

H 

(Ta s 25 ± 5*0 






Program Verify 

L 

L 

14 



Data Out 



Note ; H ; Vm, L ; Vn,, ♦ : Vm or Vn, 
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BEAD MODE 

The TC57H1024D has three control functions. The chip enable (UE) controls the operation 
power and should be used for device selection. 

The output enable (OE) controls the output buffers, independent of device selection. Assuming 
that CE=UE=Vn, and BGM = Viii, the output data is valid at the output after address access time 
from stabilizing of all addresses. 

The CE to output valid (tcE) is equal to the address access time (tACC). 

Assuming that CE=Vii,, PGM=Vih and all addresses are valid, the output data is valid at the 
outputs after toE from the falling edge of T5E. 

OUTPUT DESELECT MODE 

Assuming that CE=V]h or OE=Viii,the outputs will be in a high impedance state. So two or 
more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC67H1024D has a low power standby mode controlled by the CE signal. 

By applying a high level to the EE input, the TC57H1024D is placed in the standby mode 
which reduce the operating current to lOOpA by applying MOS-high level (Vcc) and then the 
outputs are in a high impedance state, independent of the UE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H1024D are in the “1” state which is 
erased state. 

Therefore the program operation is to introduce “0“ data into the desired bit locations by 
electrically programming. 

The levels required for all inputs are TTL. The TO67H1024D can be programmed any location 
at anytime -• either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed 

bits. 

The verify is accomplished with UE and EE at Vil and PGM at Vm. 




TC57H1024D-85, TC57H1024D-10 

TC57H1024D-100 


PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.75V) is applied to Vpp terminal, a high 
level CU or PGM input inhibits the TC57H1024D from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PGM may be commonly connected, and a TTL low level 
program pulse is applied to the CE and PGM of the desired device only and TTL high level signal 
is applied to the other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
( +12.75V) is applied to the Vpp terminal with Vcc = 6-25V and PGM=Vih. 

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max. 
25 times). 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp = 5V. 
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HIGH SPEED PROGRAM OPERATION 
FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H1024D which identifies its 
manufacture and device type. 

The programming equipment may read out manufacturer code and device code from 
TC57H1024D by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vjl in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set toVm. 

These two codes possess an odd parity with the parity bit of (07). 

The following table shows electric signature of TC57H1024D. 


PINS 

signature"^^'^- 

Aq 



Qj 


Qj 


m 


B 

B 

B 

B 

B 

B 


B 

HEX 

DATA 

Manufacturer Code 

V|L 

* 

* 

* 

• 

■ 

• 

• 

B 

B 

fl 

fl 

B 

fl 

0 


fl 

**98 

Device Code 

V|H 

ID 

D 

B 

D 

B 

B 

B 

B 

B 

B 

fl 

B 

fl 

B 


fl 

imyi 


Notes; A9 = 12V±0.5V, Ai-As, Aio-Ais, CE, DE=Vil, FCM=V,ii *:Don't care 



DC AND OPERATING CHARACTERISTICS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViD 

Ag Auto Select Voltage 

11.5 

12.0 

12.5 

V 
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1 MEGA BIT (65,536 W0RDx16 BIT) HIGH SPEED CMOS U.V. ERASABLE AND 
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 

DESCRIPTION 

The TC57H1025AD is a 65,536 word X 16 bit high speed CMOS ultraviolet light erasable and 
electrically programmable read only memory. The TC57H1025AD is JEDEC standard pin 
configuration. This product is packed in 40 pin standard cerdip package. 

TC57H1025AD is fabricated with the CMOS technology. Advanced circuit techniques provide 
both high speed and low power features with a maximum operating current of 60mA/lMHz and 
access time of 55ns. 

The programming time of the TC57H1025AD except overhead times of EPROM programmer is 
only 7 seconds by using the high speed programming algorithm. 


FEATURES 


• Peripheral circuit : 

CMOS 

• Single 5V power supply 

Memory cell : 

NMOS 

• Full static operation 

• Fast access time 


• High speed programming operation : 

TC57H1025AD-55 : 

55ns 

• Input and output TTL compatible 

• Low power dissipation 


• JEDEC standard 40 pin 

Active : 60mA/lMHz 


• Standard 40 pin DIP cerdip package 

Standby : 10mA 




PIN CONNECTION (TOP view) 


V,, [ 1 
tf [2 
D1S [ 3 
014 [ 4 
013 [ S 

012 [ e 

Oil [ 7 
O10 [ S 
09 C 9 
08 [ 10 
V„ C 11 
07 [ 12 
06 C 13 
05 C 14 
04 [ 15 
03 [ 16 
02 ['17 
01 [ 16 
OO [ 19 
CE [ 20 


<0 ] Vk 

39) psra 

38] NC 
33) A15 
38 ] A14 

35 ] a13 
34 ] a 12 
33 ) All 
32 1 A10 
31 1 A9 
30 I v,, 
29 ) AS 
28 I A7 
27 ] A6 

36 ] A5 
25 1 a4 
24 1 A3 
23 1 a2 
22 ] A1 
21 ] AO 


PIN NAMES 


A0~A1S 

Address Inputs • 

D0~Dt5 

Outputs (Inputs) 

CE 

Chip Enable Input 

5E 

Output Enable Input 

p5m 

Program Control Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

VS5 

Ground 

NC 

No Connection 




TC57H1025AD-55 


BLOCK DIAGRAM 


Vpp GND Vcc Oq Oj Dj D3 D4 D5 Dg O7 Dg D9 



MODE SELECTION 


' PIN 

MODE 

Cf 

m 

PSlvf 

Vpp 

Vcc 

D0~D15 

Power 

Read 

L 

L 

H 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

* 

High Impedance 

Standby 

H 

* 

* 

Standby 

Program 

L 

H 

L 

12.75 V 

6.25V 

Data In 

Active 

Program Inhibit 

H 

• 

* 

High Impedance 

L 

H 

H 


L 

L 

H 

Data Out 


* H or L 


MAXIMUM RATINGS 
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READ OPERATION 


AC/DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC57H1025AD-55 

Ta 

Ambient Temperature 

0~70“C 

Vcc 

Vcc Power Supply Voltage 

SV + 5% 

Vpp 

Vpp Power Supply Voltage 

0V-Vcc + 0.6V 



DC AND OPERATING CHARACTERISTICS 


SYMBOL 


Ili 


kco 



PARAMETER 


Input Current 


Operating Current 


Standby Current 


Input High Voltage 


Input Low Voltage 


Output High Voltage 


TEST CONDITION 


V|N = 0~V<;c 


Ct =0V 
louT = 0mA 


CE = V|H 


CE = Vcc-0.2V 



Output Low Voltage 

loL= 8.0mA 

Vpp Current 

Vpp = Vcc + 0.6V 

Output Leakage Current 

Vout = 0.4V~Vcc 



loH= -4.0mA 


AC CHARACTERISTICS (Vpp=0V~Vcc+0-6V) __ 

TC57H1025AD-55 

SYMBOL PARAMETER -- UNIT 

_MIN. MAX. 

tACC Address Access Time - 55 

tci CE to Output Valid - 55 

toE DE to Output Valid - 30 ns 

ton fE to Output in High-Z - 25 

toFE SE to Output in High-Z - 25 

toH Output Data Hold Time 0 

AC TEST CONDITIONS 

• Output Load : SeeFig.l 

• Input Pulse Rise and Fall Times : 5ns Max. 

• Input Pulse Levels : OV to 3V 

• Timing Measurement Reference Levels : Inputs 1.5V Outputs 1.5V 



o 5V 
? 480n 


Fig.l OUTPUT LOAD 
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CAPACITANCE *(Ta = 25°C. f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

V|N = 0V 

- 

6 

10 

B 

COUT 

Output Capacitance 

VouT = 0V 

- 

10 

12 


* This parameter is periodically sampled end is not 100% tested. 

TIMING WAVEFORMS (READ) 
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HIGH SPEED PROGRAM OPERATION 
DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc + 0.3 

V 

V|i 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

)2.50 

12.75 

13.00 

V 


DC AND OPERATING CHARACTERISTICSCTa = 25±5'’C,Vcc = 6.25V±0.25V, Vpp = 12.75V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

V|N = 0--Vcc 

- 

- 

± 10 

pA 

Vqh 

Output High Voltage 

IOH= -4.0mA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

IOL = 8 . 0 niA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

50 

mA 

lpP 2 

Vpp Supply Current 

Vpp = 13.0V 

- 

- 

100 

mA 


AC PROGRAMMING CHARACTERISTICS(Ta = 25±5'’C, Vcc = 6.25V ± 0.25V, Vpp = 12.75V10.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

^AS 

Address Setup Time 

- 

2 

- 

- 

ps 

tAH 

Address Hold Time 

- 

2 

- 

- 

ps 

tcES 

Cf Setup Time 

- 

2 

- 

- 

ps 

Lceh 

CE Hold Time 

- 

2 

- 

- 

MS 

tos 

Data Setup Time 

- 

2 

- 

- 

ps 

toH 

Data Hold Time 

- 

2 

- 

- 

ps 

tvs 

Vpp Setup Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse Width 

- 

0.095 

0.1 

0.105 

ms 

tOE 

m to Output Valid 

- 

- 

- 

500 

ns 

tpFJ 

SE to Output in High-2 

EE = Vil 

- 

- 

150 

ns 

tOES 

5E Setup Time 


2 

- 

- 

ps 


AC TEST CONDITION 

• Output Load 

• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

• Timing Measurement Reference Levels 


See Fig.l 
5ns Max. 

0Vto3V 

Inputs 1.5V Outputs 1.5V 
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HIGH SPEED PROGRAM OPERATION 
TIMING CHART 



Note : 1. Vcc must be applied simultaneously dr before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with VPP= 12.75V may 
cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. Voltages greater than 
should not be applied to the VPP terminal. 

When the switching pulse voltage is applied to the VPP terminal, the overshoot voltage of its 
14V should not be applied to the VPP terminal. 
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ERASURE CHARACTERISTICS 

The TC57H1025AD’s erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537A (Angstroms) to the chip through the transparent window. The integrated 
dose (Ultraviolet light intensity [W/cm2] X exposure time (sec.]) for erasure should be a minimum 
of 15 [W- sec./cm2], 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
1cm from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial 
lamps whose ultraviolet light intensity is a 12000 [pW/cm2] will reduce the exposure time to about 
20 minutes. (In this case, the integrated dose is 12000 [pW/cm2] X (20 X 60) [sec] = 15[W-sec./cm2].) 

The TC57H1025AD’s erasure begins to occur when exposed to light with wavelength shorter 
than 4000A. Sunlight and fluorescent lamps include 3000~4000A wavelength components. Therefore 
components. Therefore when used under such lighting for extended periods of time, the opaque 
seals - Toshiba EPROM Protect Seal AC901 - are available. 

OPERATION INFORMATION 

The TC57H1025AD’s six operation modes are listed in the following table. 

Mode selection can be achieved by applying TTL level signal to all inputs. 


-- 

MODE -- 

CE 

I5E 

PCiM 

Vpp 

Vcc 

D0~D15 

Power 

READ 

OPERATION 

(Tas0-70“C) 

Read 

L 

L 

H 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

* 

High Impedance 

Standby 

H 

* 

mm 

Standby 

PROGRAM 

OPERATION 
(Ta = 25±5”C) 

Program 

L 

H. ^ 

L 




Active 

Program Inhibit 

H 

* 

* 


L 

H 

H 

Program Verify 

L 

Bi 

H 



Note : H ; Vm, b : Vil. • ; Vm or Vil 
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READ MODE 

The TC57H1025AD has three control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (DE) controls the output buffers, independent of device selection. Assuming 
that CE=OS=Vil and PGM=Vui, the output data is valid at the output after address access time 
from stabilizing of all addresses. 

The CE to output valid (tee) is equal to the address access time (tACC)- 

Assuming that CE=Vii„ PGM=Vih and all addresses are valid, the output data is valid at the 
outputs after ton from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that ?^=Vi]i or UE=Viii,the outputs will be in a high impedance state. So two or 
more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC57H1025AD has a low power standby mode controlled by the CE signal. 

By applying a high level to the CE inpu^, the TC57H1025AD is placed in the standby mode 
which reduces the operating current to 10mA by applying MOS-high level (Vec) aud then the 
outputs are in a high impedance state, independent of the EE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC57H1025AD are in the “1” state which 
is erased state. 

Therefore the program operation is to introduce "Os” data into the desired bit locations by 
electrically programming. 

The levels required for all inputs are TTL. The TC57H1025AD can be programmed any 
location at anytime - either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed 

bits. 

The verify is accomplished with UE and EE at Vjl and PGM at Vm. 
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PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.75V) is applied to Vpp terminal, a high 
level CS or PGM input inhibits the TC57H1025AD from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PGM may be commonly connected, and a TTI, low level 
program pulse is applied to the CE and PGM of the desired device only and ITL high level signal 
is applied to the other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
( + 12.75V) is applied to the Vpp terminal with Vcc = 6.25V and PGM=Vih. 

The programming is achieved by applying a single 'ITL low level 0.1ms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max. 
25 times). 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp = 5V, 
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START 




Vcc-6.25V ± 0.25V 
V|.p= 12.75 +0.25V 


ADDRESS*START ADDRESS 


X = 0 


PROGRAM ;TPW = 0.1m5 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H1025AD which identifies its 
manufacture and device type. 

The programming equipment may read out manufacturer code and device code from 
TC57H1025AD by using this mode before program operation and automatically set program voltage 
(Vpp) and -algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vjl in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set toViH. 

These two codes possess an odd parity with the parity bit of (D7). 

The following table shows electric signature of TC57H1025AD. 


PINS 

SIGNATURE-""^-^ 

Ao 

Di5 

0]4 

0)3 

Di 2 

On 

D)o 

D, 

08 

O 7 

De 

05 

Do 

03 

02 

Oi 

Do 

HEX 

DATA 

Manufacturer Code 

V|L 

* 

• 

* 


* 

* 

* 

« 

1 

0 

0 

1 

1 

0 

0 

0 

•♦98 

Device Code 

V|H 

* 

* 

* 

» 

* 

» 

* 

* 

1 

0 

0 

0 

1 

0 

0 

1 

• •89 


Note: A9 = 12V±0.5V. A 1 -A 8 , A 10 -A 16 . CE,.DE=Vii,. PnM=ViH cDon’tcare 
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1 MEGA BIT (65,536 WORD x 16 BIT) HIGH SPEED CMOS U.V. ERASABLE AND 
ELECTRICALLY PROGRAMMABLE READ ONLY MEMORY 


DESCRIPTION 

The TC57H1026D is a 65,536 word X 16 bit high speed CMOS ultraviolet light erasable and 
electrically programmable read only memory. The TC57H1026D is JEDEC standard pin 
configuration. This product is packed in 40 pin standard cerdip package. 

TC57H1026D is fabricated with the CMOS technology. Advanced circuit techniques provide both 
high speed and low power features with a maximum operating current of 70mA/lMHz and access 
time of 35ns. 

The programming times of the TC57H1026D except overhead times of EPROM programmer is 
only 7 seconds by using the high speed programming algorithm. 


FEATURES 

• Peripheral circuit : CMOS • 

Memory cell ; NMOS • 

• Fast access time • 

TC57H1026D-35 : 35ns • 

• Low power dissipation • 

Active : 70rnA/lMHz • 

Standby : 10mA 


Single 5V power supply 
Full static operation 

High speed programming operation : tpw 0.1ms 
Input and output TTL compatible 
JEDEC standard 40 pin 
Standard 40 pin DIP cerdip package 


PIN CONNECTION (top view) 



PIN NAMES 


A0~A15 

Address Inputs 

D0~D15 

Outputs (Inputs) 

Cl 

Chip Enable Input 

5E 

Output Enable Input 

p5M 

Program Control Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

Vss 

Ground 

NC 

No Connection 


B-51 





TC57H1026D-35 

TC57H1026D-^5 


BLOCK DIAGRAM 


Vpp 


GND 


Vcc 


Do D) Dj D3 D4 D; Dj O7 Dj D; 



MODE SELECTION 


PIN 

MODE 

CE 


PSP 

Vpp 

Vcc 

D0~O15 

Power 

Read 

L 

L 


5V 

5V 

Data Out 

Active 

Output Deselect 


H 

* 

High Impedance 

Standby 

H 

• 

* 

Standby 

Program 

L 

H 

L 

12.75V 

6.25V 

Data In 

Active 

Program Inhibit 

H 

« 

• 

High Impedance 

L 

H 

H 

Program Verify 

L 

L 

H 

Data Out 

Blank Check One 

L 

L 

HH 

5V 

5V 

Data Out One (FFFF) 

Active 

Blank Check Zero 

L 

H 

HH 

Data Out Zero (0000) 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

-0.6-7.0 

V 

Vpp 

Program Supply Voltage 

-0.6-14.0 

V 

ViN 

Input Voltage 

-0.6~7.0 

V 

ViN (A9) 

Input Voltage (A9)' 

-0.6-13.5 

V 

Vt/0 

Input/Output Voltage 

-0.6-VCC + 0.5 

V 

Po 

Power Dissipation 

1.S 

w 

T’solder 

Soldering Temperature Time 

260-10 

*C • sec 

^Jtrq 

Storage Temperature 

-65-125 

•c 

^oor 

Operating Temperature 

0-70 

•c 
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TC57H1026D-45 


READ OPERATION 


AC/DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC57H10246D-35.45 

Ta 

Ambient Temperature 

0~70"C 

Vcc 

Vcc Power Supply Voltage 

5V ± 5 % 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6v~Vcc +0.6V 


DC ELECTRICAL CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ip 

Input Current 

V|N = 0~Vcc 

- 

- 

± 10 

pA 

Icco 

Operating Current 

CE =0V 

lour*0mA V'e- 

- 

- 

70 

mA 

kcsi 

Standby Current 

W=V,H 

- 

- 

12 

mA 

Iccsz 

CE = Vcc-0.2 V 

- 

- 

10 

mA 

ViH 

Input High Voltage 

— 

2.2 

- 

Vcc + 0-3 

V 

VlL 

Input Low Voltage 

— 

-0.3 

- 

0.8 

V 

VoH 

Output High Voltage 

Iqh* -4.0m/^ 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

loL = 6.0mA 

- 

- 

0.4 

V 

IPPI 

Vpp Current 

Vpp = Vcc ± 0.6V 

- 

- 

+ 10 

pA 

■lo 

Ouptul Leakage Current 

Vout = 0.4V~Vcc 

- 

- 

± 10 

pA 


AC CHARACTERISTICS (Vpp = Vcc-0-6v~Vcc + 0-6V) 


SYMBOL 

PARAMETER 

TC57H10260-35 

TC57H1026D-45 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

Ucc 

Address Access Time 

- 

35 


45 

ns 

tCE 

CE to Output Valid 

- 

35 

- 

45 

toE 

^ to Output Valid 

- 

20 

' - 

.20 


to Output in High-Z 

0 

20 

0 

20 

tOF2 

5E lo Output in High-Z 

0 

20 

0 

20 

tOH 

Output Data Hold Time 

0 

- 

0 

- 


AC TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


See Fig. 1 
5ns Max. 

OV to 3V 

Inputs 1.5V Outputs 1.5V 


I/O o- 


25sa 


Fig. 1 OUTPUT LOAD 



R-fifi 
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CAPACITANCE ♦(Ta = 25'’C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Qn 

Input Capacitance 

> 

o 

II 

z 

> 

- 

10 

■ 

CoUT 

Output Capacitance 

VouT = 0V 

- 

12 


* This parameter is periodicaiiy sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 
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HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

input High Voltage 

3.0 

- 

Vcc+ 0.3 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.6 

V 

Vcc 

Vcc Power Supply Voltage 

6.00 

6.2S 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 

V 


DC PROGRAMMING CHARACTERISTICS{Ta = 25 ± S'C.Vcc = 6.25V ± 0.25V, Vpp = 12.75V ± 0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

ViN = 0~Vcc 

- 

- 

+ 10 

pA 

VOH 

Output High Voltage 

Iqh * “ 4.0mA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

lOL * 8.0mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

50 

mA 

Ipp2 

Vpp Supply Current 

Vpp= 13.0V 

- 

- 

100 

mA 


AC PROGRAMMING CHARACTERISTICS ('Rl = 25±5°C, Vcc = 6.25V‘’0.25V, Vpp = 12.75V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Hold Time 


2 

- 

- 

ps 

tAH 

Address Hold Time 

- 

2 

- 

- 

ps 

tCES 

^ Setup Time 

- 

2 

- 

- 

ps 

tCEH 

^ Hold Time 

- 

2 

- 

- 

ps 

tos 

Data Setup Time 

- 

2 

- 

- 

ps 

tOH 

Data Hold Time 

- 

2 

- 

- 

ps 

tvs 

Vpp Setup Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse Width 

- 

0.095 

0.1 

0.105 

ms 

toE 

^ to Output Valid 

- 

- 

- 

500 

ns 

1dF2 

Of to Output in High-Z 

Cf = V||. 

- 

- 

150 

ns 

Loes 

Setup Time 

- 

2 

- 

- 

ps 


AC TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


See Fig. 1 
5ns Max. 

OV and 3V 

Input 1.6V, Ouptut 1.5V 
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HIGH SPEED PROGRAM OPERATION 
TIMING CHART 



Note : 1. Vqc must be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with VPPsl2.75V may 
cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation, so the voltage over 14V 
should not be applied to the VPP terminal. 

When the switching pulse voltage is applied to the VPP terminal, the overshoot voltage of its 
pulse should not be exceeded 14V. 
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ERASURE CHAHACTELIISTICS 

The TC57H1026D erasure is achieved by applying shortwave ultraviolet light which has a 
wavelength of 2537A (Angstroms) to tlie chip through the transparent window. The integrated 
dose (Ultraviolet light intensity [W/cm2) X exposure time [sec.]) for erasure should be a minimum 
of 15 [W ■ sec./cm2], 

When the Toshiba sterilizing lamp GL-15 is used and the device is exposed at a distance of 
1cm from the lamp surface, the erasure will be achieved within 60 minutes. And using commercial 
lamps whose ultraviolet light intensity is a 12000 [pW/cm2] will reduce the exposure time to about 
20 minutes. (In this case, the integrated dose is 12000 [pW/cm2] X (20 X 60) [sec] =» 15 [W • sec./cm2).) 

The TC57II102GD erasure begins to occur when exposed to light with wavelength shorter than 
4000A. The sunlight and the fluorescent lamps will include 3000~4000A wavelength components. 
Therefore when used under such lighting for extended periods of time, the opaque seal - Toshiba 
EPROM Protect Seal AC902 - is available. 

OPERATION INFORMATION 

The TC57I-I1026D’ eight operation modes are listed in the following table. 

Mode selection can be achieved by applying TlJIr level signal to all Inputs. 


-PIN 

tr 

Of 


Vpp 

Vcc 

D0~D15 

Power 

MODE --- 


READ 

OPERATION 
(Ta = 0~70”C) 

Read 

L 

L 

H 

sv 

5V 

Data Out 

Active 

Output Oeselet 

* 

H 

* 

High Impedance 

Stonciby 

H 

« 

* 

Standby 

PROGRAM 

OPERATION 

(Ta = 25±5X) 

Program 

im 

H 

L 

12.75V 

6.25V 

Data in 

Active 

Program Inhibit 

H 

* 

* 

High Impedance 

L 

H 

H 

Program Verify 

L 

n 

H 

Data Out 

Blank Check 

OPEREATION 

Blank Check One 

t 

t 

HH 

5v 

5v 

Data Out One 

Active 

Blank Check Zero 

■■ 

H 

HH 

Data Out Zero 


Note ; II : Viii, I, ; V,,.. • ; V|ii or Viu 
IIU ; 12V±0.5V 
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HEAD MODE 

The TC57H1026D has three control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (C)E) control tlie output buffers, independent of device selection. Assuming 
Uiat CE = OE = Vil, and P(jM = Viii, the output data is valid at the output after address access time 
from stabilizing of all addresses. 

The CE to output valid (Ice) is equal to the address access time (tACCh 

Assuming that UE=Vil, PGM=Viii and all addresses are valid, the output data is valid at the 
outputs after toE h'om tiie falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE=Viii or OE=Vjii, the outputs will be in a high impedance state. So two or 
more ROMs can be connected together on a common bus line. 

When EE is decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC57H1026D has a low power standby mode controlled by the EE signal. 

By applying a high level to tlie EE input, the TC57H1026D is placed in the standby mode 
which reduce the operating current to 10mA by applying MOS-high level (Vcc) and Uten lire 
ouptuts are in a high impedance state, independent of the EE inputs. 

PROGRAM MODE 

Initially, when received by'customers, all bits of the TC67II1026D are in the “1" state which is 
erased state. 

Therefore the program operation is to introduce "O’S” data into the desired bit locations by 
electrically programming. 

The levels required for all inputs are TPL. The TC57H1026D can be prograuuned any location 
at anytime - either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed 

bits. 


The verify is accomplished with EE and EE at Vm and PGM at Vm. 




TC57H1026D-35 

TC57H1026D-45 


PROGRAM INHIBIT MODE 

Under Ihe condition that the program voltage ( +12.75V) is applied to Vi>i> terminal, a high 
level Cli or I’GM input inhibits the TC57111026U from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PCM may be commonly connected, and a Tl'L low level 
program pulse is applied to the CE and PGM of the desired device only and Tl'L high level signal 
is applied to the other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed progriimming mode when the programming voltage 
( + 12.75V) is applied to the Vpp terminal with Vcc = 6-25V and PGH = V|ii. 

The programming is achieved by applying a single Tl'L low level 0.1ms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 

If the programmed data is not correct; another program i)ulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated unitl the program operates correctly (max. 
25 times). 

When programming has been completed, the data in all addresses should be verified with 
Vcc = Vi.i. = 5V. 

BLANK CHECK MODE 

In the erase state a device contains neither a one nor a zero, because of the differential memory 
cell. The erase state of this device is verified by using the two blank check modes. 

BLANK CHECK ZERO mode, which is to check that one side of the differential memory cell is 
“1” data, is accomplished with GE = GE = Vil and PGM=12V. 

BLANK CHECK ONE mode, which is to clieck that the other side of the differential memory 
cell is “0” data, is accomplished with OE = Viii, CE = Vn, and PGM = 12V. 
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HIGH SPEED PROGRAM OPERATION 
FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC57H1026D which identifies its 
manufacture and device type. 

The programming equipment may read out manufacturer code and device code from 
TC57H1026D by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vil, in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set toVm. 

These two codes possess an odd parity with the parity bit of (D7). 

The following table shows electric signature of TC57H1026D. 






B 



^R 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

HEX 

DATA 

Manufacturer Code 

V|L 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

.*98 

Device Code 

VlH 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Bl 

•*C7 


Note: A9 = 12V±0,5V. Ai-Ag, Aio-Ais. CE. DEsVil. FnM=V,H »:Don'tcare 
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TC54256AP/AF 


32,768 WORD x 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 

,_ PRELIMINARY 

IDESCRIPTION 

The TC5A256AP/AF is a 32,768 wordx 8 bit one time programmable read only memory, 
and molded in a 28 pin plastic package. The TC54256AF/AF's access time is 200ns and 
has low power standby mode which reduces the power dissipation without increasing 
access time. The electrical characteristics and programming method are the same as 

TJ.V. EPROM TC5'5'256AD’s. Once programmed, th.e TGSAZ&QAPIAF cannot be erased because of using 
plastic DIP without transparent window. 


fFEATURESi 

• Peripheral circuit: CMOS 

Memory cell : N-MOS 

• Low power dissipation 

Active : 30mA/6.7MH2 
Standby: lOOuA 

• Fast access time: 200ns 
■ Single 5V power supply 

• Full static operation 

• High speed programming mode 

jPIN connection! (TOP VIEW) 


VppC 1 
A12 c 2 
A7 c 3 
A6 C 4 
A5 C 5 


AO C 10 
00 C 11 

01 n 12 

02 C 13 


28 3Voc 
27 0A14 
26 3A13 
25 3AB 
24 3A9 
23 OAll 
22 30S 
21 3A10 
20 DdS 
19 007 
18 006 
17 005 
16 004 


Inputs and outputs TTL compatible 
Pin compatible with ROM TC53257P, TMM23256P, 
EPROM TMM27256D/AD, TC57256D/AD, One time PROM 
TMM24256P/AP and TC54256P 
Standard 28 pin DIP plastic package: TC54256AP 
Plastic Flat Package : TC54256AF 


IBLOCK DIAGRAM! 

OND l^OC 00 01 02 03 04 05 06 07 


5E and CE 
CIKOUIT 


OUTPUT BUFFERS 



p COLUMN 

64 

COLUMN VO 

CO 

g 

DECODER 


CIRCUIT 

b 

3 




A 




CO 

s 

1 

9 ROW 

DECODER 

512 

MEMORY CELL 
ARRAY 

32,768X861 ts 

< 





IP IN NAMES! 


AO'''A14 Address Inputs 


00^-07 Outputs (Inputs) 


Chip Enable Input 


Output Enable Input 


Vpp Program Supply 
Voltage 


MODE SELECTION 


Read 


Output Deselect 


Standby 


Program 


Program Inhibit 


Program Verify 


*: H or L 


CE OE Vpp Vcc 00'^07 
(20) (22) (1) (28) (11-v 13,15''-19) 


[Data Out 
5V 



Active 


High Impedance 


High Impedance I Standby 


Data In 

High Impedance Active 
Data Out 
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SYMBOL 

ITEM 

vcc 

Vcc Power Supply Voltage 

Vpp 

Program Supply Voltage 

ViN 

Input Voltage 

Vl/0 

Input/Output Voltage 

Pd 

Power Dissipation 

^SOLDER 

Soldering Temperature Time 

■PSTRC 

Storage Temperature 

topr 

Operating Temperature 


READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 



RATING 



260.10 


-65 'V, 125 


-40 85 


SYMBOL 

PARAMETER 

VIH 

Input High Voltage 

ViL . 

Input Low Voltage 

^CC 

Vqq Pox^er Supply Voltage 

Vpp 

Vpp Power Supply Voltage 


MIN. 


2.2 


.3 


4.75 


Vcc-0.6 



MAX. 


Vcc+0.3 


0.8 


5.25 


Vcc+0.6 



D.C. and OPERATING CHARACTERISTICS (Ta=-40-v. SS'C, Vcc=5V±5%) 


MIN 


SYMBOL 

PARAMETER 

TEST CONDITION 

^LI 

Input Current 

ViN=0V -v. Vcc 

iccoi 

Operating Current 

Ce=ov 

f-e.yifflz 

ICC02 

f“lMHz 

iccsi 

Standby Current 

CE=Vih 

I CCS 2 

CE=Vcc-0.2V 

Vqh 

Output High Voltage 

Ioh“~^00uA 

VoL 

Output Low Voltage 

T0L“2.1inA 

TPPI 

Vpp Current 

Vpp"Vcc±0.6V 

^LO 

Output Leakage Current 


'^cc 



MAX. 

UNIT 

+10 

UA 

30 

njA 

1 

10 

1 

mA 

100 

1 

UA 

- 

V 

QQII 

wm 

+10 

jjA 

±10 

VA 












































































































TC54256AP/AF 


A.C. CHARACTERISTICS (Ta=-40'\- SS'C, Vcc=5V±5%, Vpp=Vcc±0.6V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

^^ACC 

Address Access Time 

CE=SE'=Vil 

- 

200 

ns 


CE to Output Valid 

01=ViL 

- 

200 

•^OE 

OE to Output Valid 

EF=Vil 

- 

70 

^DFl 

2E to Output in High-Z 

OE=Vxl 

0 

60 

tDF2 

OF to Output in High-Z 

5E=Vil 

0 

60 

^OH 

Output Data in Hold Time 

5E=OE=Vil 

0 

- 


A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Times 

• Input Pulse Levels 

• Timing Measurement Reference Level 


CAPACITANCE * (Ta=25‘’C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

ViN=0V 

- 

4 

6 

pF 

COUT 

Output Capacitance 

VouT“0V 

- 

8 

12 


* This parameter is periodically sampled and is not 100% tested. 


1 TTL Gate and CL=100pF 
10ns Max. 

0.45V-v- 2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 


TIMING WAVEFORMS (READ) 
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PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+1.0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

'^CC 

Vqq Power Supply Voltage 

5.75 

6.0 

6.25 

Vpp 

Vpp Power Supply Voltage 

12.0 

12.5 

13.0 


D.C. and OPERATING CHARACTERISTICS (Ta°25i:5°C, Vcc=6V±0-25V. Vpp»»12.5Vi>0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Current 

Viig=0 -v Vcc 

- 

- 

±10 

PA 

'^OH 

Output High Voltage 

IOH=-^00yA 

2.4 

- 

- 

V 

'^OL 

Output Low Voltage 

ToL“ 2.1mA 

- 

- 

0.4 

V 

^CC 

Vqq Supply Current 

- 

- 

- 

40 

mA 


Vpp Supply Current 

Vpp=13.0V 

- 

- 

50 

mA 

ViD 

A9 Auto Select Voltage 

- 

11.5 

12.0 

12.5 

V 


A.C. PROGRAMMING CHARACTERISTICS (Ta=25±5'’C, Vcc=6V±0.25V, Vpp=12.5V±0.5V) 


SYMBOL 

PARAMETER 

TEST 

CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 


- 

2 

- 


m 

tAH 

Address Hold Time 

- 

2 

- 

- 

msiii 

*^CES 

CE Setup Time 

_ 

0 

- 

- 

ns 

*^CEH 

CE Hold Tims 

- 

0 

- 

- 

ns 

*^OES 

OE Setup Time 

- 

2 

- 

- 

us 

tDS 

Data Setup Time 

- 

2 

- 

- 

US 

Tdh 

Data Hold Time 

- 

2 

- 

- 

IIHSU 

•^VPS 

Vpp Setup Time 

- 

2 

- 

- 


’^VCS 

Vcc Setup Time 

- 

2 

- 

- 


tpw 

Initial Program Pulse Width 

Cf=ViL, 0 E=Vih 

0.95 

IBI 

1.05 

ms 

•^OPW 

Overprogram Pulse Width 

Note 

1 

2.85 

3 

78.75 

ms 

^OE 

OE to Output Valid 

CE=Viij 

- 

- 

150 

ns 


OE to Output in High-Z 

CE-Vih 

- 

- 

130 

ns 


A.C. TEST CONDITIONS 

• Output Load : 1 TTL Gate and Cl (lOOpF) 

• Input Pulse Rise and Fall Times ; 10ns Max. 

• Input Pulse Levels ; 0.45V'v 2.4V 

• Timing Measurement Reference Level : Input 0.8V and 2.2V, Output 0.8V and 2.0V 

Note 1: The length of the overprogram pulse may vary as a function of the counter 

value X. 
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TC54256AP/AF 


TIMING WAVEFORMS (PROGRAM) 

(Vcc=6V+0.25V, Vpp=12.5V±0.5V) 



Note 1. Vqq must be applied simultaneously or before Vpp and cut off 
simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket 
x<rith Vpp=12.5V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the Vpp terminal. 
IVhen the switching pulse voltage is applied to the Vpp terminal, the 
overshoot voltage of its pulse should not be exceeded 14V. 
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TC54256AP/AF 


lOPERATION information! 

The TC54256AP/AF's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 


"■ —NAMES (NUMBER) 

MODE -- 

Cl 

(20) 

OE 

(22) 

n 

Vcc 

(28) 

00 07 

(ll-vlB, IS-v-ig) 

POR’ER 

Read Operation 
(Ta^-AOv 85°C) 

Read 

n 

D 

5V 

5V 

— 

Data Out 

Active 

Output Deselect 


H 

High Impedance 

Standby 

H 


High in^edance 

Standby 

Program Operation 

(Ta=25±5°C) 

Program 

D 

H 

12.5V 

6V 

Data In 

Active 

Program Inhibit 

H 

H 

High Impedance 

Program Verify 

* 

D 

Data Out 


Note: H; V^, L; Vj^, *; Vjh or 


I READ MODEl 

The TC54256AP/AF has two control functions. The chip enable (CE) controls the 
operation power and should be used for device selection. 

The output enable (OE) controls the output buffers, independent of device selection. 
Assuming that CE=0 E=Vil, the output data is valid at the outputs after address 
access time from stabilizing of all addresses. 

The CE to output valid (t^g) is equal to the address access time (t^cC^• 

Assuming that CS=Vjl and all addresses are valid, the output data is valid at the 
outputs after tgg from the falling edge of OE. 

lOUTPUT DESELECT MODEl 

Assuming that CE=Vjjj or OE=Vih, the outputs will be in a high impedance state. 
So two or more TC54256AP/AF's can be connected together on a common bus line. 

KTien CE is decoded for device selection, all deselected devices are in low power 
standby mode. 

ISTANDBr MODEI 

The TC54256AP/AF has a low power standby mode controlled by the CE signal. 

By applying a high level to the CE input, the TC54256AP/AF is placed in the standby 
mode which reduce the operating current to lOOvA by applying MOS-high level (Vcc) 
and then the outputs are in a high impedance state, independent of the 51 Inputs. 
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TC54256AP/AF 


PROGRAM MODE 

Initially, when received by customers, all bits of the TC54256AP/AF are in 
the "1" state which is erased state. 

Therefore the program operation is to introduce "O's" data into the desired bit 

locations by electrically programming. _ 

The TC54256AP/AF is in the programming mode when the Vpp input is at 12.5V and CE is 
at TTL-Low level under 

The TC54256AP/AF can be programmed any location at anytime either individually, 
sequentially, or at random. 


PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the 
programmed bits. 

The verify is accomplished with OE at VpL ^nd CE at Vig or Vxl* 


PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.5V) is applied to Vpp 
terminal, a TTL high level CE input inhibits the TC54256AP/AF from being programmed. 
Programming of two or more TC54256AP/AF's in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, 
and a TTL Lox^ level program pulse is applied to the Cl of the desired device only 
and TTL high level signal is applied to the other devices. 


HIGH SPEED PROGRAMMING MODE 

The program time can be greatly decreased by using this high speed programming 
mode. The device is set up in the high speed programming mode when the programming 

voltage (+12.5V) is applied to the Vpp terminal with Vcc=6V. _ 

The programming is achieved by applying a single TTL low level 1ms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 1ms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse with 
width of 3 times more than that needed for Initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 
with Vc(;;=Vpp=5V. 
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TC54256AP/AF 


ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC54256AP/AF which 
identifies its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC54256AP/AF by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 
rest of address lines is set to Vp^ in read operation. Data output in this 
condition is manufacturer code. Device code is identified when address AO is 
set to Vjjp. These two codes possess an odd parity with the parity bit of MSB 
(07). The following table shows electric signature of TC54256AP/AF. 


PINS 

AO 

07 

06 

05 

04 

03 

02 

01 

00 

HEX. 

S IGNATURe'^''-''-..^ 

(10) 

(19) 

(18) 

(17) 

(16) 

(15) 

(13) 

(12) 

(11) 

DATA 

Manufacture Code 

ViL 

1 

0 

0 

1 

1 

0 

0 

0 

98 

Device Code 

ViH 

1 

1 

0 

0 

0 

1 

0 

_1 

0 

C4 


Notes: A9=12V±0.5V 

AlvAS, AlO'V'AlA, CE, 0 E=Vil 
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Note: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 














65,536 WORDS x 8 BITS CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


jPESCRIPTIONl 

The TC54512AP/AF is a 65,536 wordx 8 bit CMOS one time programmable read only memory, and 
molded in a 28 pin plastic package. For read operation, the TC54512AP/AF's access time 
is 150ns/200ns, and the TC54512AP/AF operates from a single 5-volt power supply and has 
low power standby mode which reduces the power dissipation without increasing access time. 
The standby mode is achieved by applying a TTL-high level signal to the CE input. 

Advanced CMOS technology reduces the maximum active current to 30mA/5.9MHz and standby 
current to lOOpA. The electrical characteristics and programming method are the same 
as U.V. EPROM TC57512AD's. Once programmed, the TC545i2AP/AF cannot be erased because 
of using plastic DIP without transparent window. 


FEATURES 


• Peripheral circuit; CMOS 

Memory cell : N-MOS 

• Fast access time: 

TC54512AP/AF-15 150ns 

TC54512AP/AF-20 200ns 

• Low power dissipation 

Active : 30mA/5.9MHz 
Standby: lOOpA 

• Full static operation 


I PIN CONNECTIONI (TOP VIEW) 


A15 

A12 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

OO 

01 

02 

GND 


1 '■ 

28 

2 

27 

3 

26 

4 

25 

5 

24 

6 

23 

7 

22 

8 

21 

9 

20 

10 

19 

11 

18 

12 

17 

13 

16 

14 

15 


vcc 

A14 

A13 

AS 

A9 

^1 

OE/Vpp 

AlO 

CE 

07 

06 

05 

04 

03 


IPIN NAMESi 


AO-^ A15 


OO'V-07 

Outputs (Inputs) 


Chip Enable Input 

OE/Vpp 

Output /Program 

Enable / Supply 
Input / Voltage 

Vcc 

Power Supply 

Voltage (+5V) 

GND 

Ground 


• High speed programming mode I, E 

• Inputs and outputs TTL compatible 

• Standard 28 pin DIP plastic package: TC54512AP 

• 28 pin plastic Flat Package ; TC54512AF 


BLOCK DIAGRAM 


Vpp GND Vcc 00 01 02 0 3 04 OS 06 07 



IMQDE SELECTIONI 


PIN 

MODE 

CE 

(20) 

OE/Vpp 

(22) 

Vcc 

(28) 

00-VO? 

(Il<vl3, 15^.19) 

POWER 

Read 

L 

L 

5V 

Data Out 

Active 

Output Deselect 

A 

H 

High Impedance 

Standby 

H 

* 


Standby 

Program 

K1 

Vpp 

6V1) 

2) 

6.25 V 

Data In 

Active 

Program Inhibit 

H 

Vpp 

High Impedance 

Program Verify 

mm 

L 

Data Out 


*: H or L 1): HIGH SPEED PROGRAMMING MODE I 
2): HIGH SPEED PROGRAMMING MODE II 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


MAXIMUM RATINGS 


SYMBOL 


RATING 



Vqc Power Supply Voltage 


Program Supply Voltage 


Input Voltage 


Input/Output Voltage 


Power Dissipation 


Soldering Temperature‘Time 


Storage Temperature 


Operating Temperature 


-0.6<vl4.0 


-0.6 ''-7.0 


-0.6 -vVcc+O.S 


260 • 10 


-65 <\,125 


-40 -v-SS 



•C'sec 


READ OPERATION 


D.C. AND A.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC54512AP/AF-15/TC54512AP/AF-20 

Ta 

Operating Temperature 

-40 -v 85’C 

Vcc 

Vqq Power Supply Voltage 

5V±5% 


D.C. AND OPERATING CHARACTERISTICS 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


A.C. CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEST CONDITION 

TC54512AP/AF-15 

TC54512AP/AF-20 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

^ACC 

Address Access Time 

CE=0E=Vil 

- 

150 

- 

200 

ns 

•^CE 

CE to Output Valid 

M=Vil 

- 

150 

- 

200 

ns 

^OE 

61" to Output Valid 

CE-Vil 

- 

70 

- 

70 

ns 

*^DF1 

CE to Output in Hlgh-Z 

M=Vil 

0 

60 

0 

60 

ns 

^DF2 

0£ to Output in Hlgh-Z 

CE=Vil 

0 

60 

0 

60 

ns 

tOH 

Output Data Hold Time 

CE=OE=Vil 

0 

- 

0 

- 

ns 


A.C. TEST CONDITIONS 


Output Load 

Input Pulse Rise and Fall Times 

Input Pulse Levels 

Timing Measurement Reference Level 


1 TTL Gate and CL«=100pF 
10ns Max. 

0.45V '^2.4v 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 


CAPACITANCE *(Ta=»25'’C, f»lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Cm 

Input Capacitance 

VlN=0V 

- 

4 

6 

pF 

ClN2 

OE/Vpp Input Capacitance 

hesssshhi 

- 

50 

60 

pF 

CoUT 

Output Capacitance 

VoUT“V 

- 

8 

12 

PF 


* This parameter is periodically sampled and is not lOOX tested. 


TIMING WAVEFORMS 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


HIGH SPEED PROGRAM MODE I 


DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

vcc+i*o 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

5.75 

6.0 

6.25 

V 

Vpp 

Vpp Power Supply Voltage 

12.0 

12.5 

13.0 

V 


DC and OPERATING CHARACTERISTICS (Ta-25i5”C, Vcc=6V±0.25V, Vpp-12.5V±0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Current 


- 

- 

+10 

HA 

VqH 

Output High Voltage 

||Q^^2EE9Sllillill 

2.4 

- 

- 

V 

VOL 

Output Low Voltage 

Iol“ 2.1mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

30 

mA 

TPP2 

Vpp Supply Current 

Vpp=13.0V 

- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta=25±5'C, Vcc»6V±0.25V, Vpp-12,5V±0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

ys 

tAH 

Address Hold Time 

- 

2 

- 

- 

ys 

tOES 

6E/Vpp Setup Time 

- 

2 

- 

- 

msi^i 

tOEH 

OE/Vpp Hold Time 

- 

2 

- 


ys 

'=PRT 

OE/Vpp Pulse Rise Time 

_ 

50 

- 

* 

ns 

t^DS 

Data Setup Time 

- 

2 

- 

- 

wm 

tDH 

Data Hold Time 

- 

2 

- 

- 

ys 

tVR 

OE/Vpp Recovery Time 

- 

2 

- 

- 

ys 

*=VCS 

Vcc Setup Time 

- 

2 

- 

- 

ys 

•^PW 

Initial Program Pulse XJldth 

CE“Vil» 61/Vpp“Vpp 

0.95 

DEI 

1.05 

ms 

^OPW 

Overprogram Pulse Width 

Note 1 

2.85 

3.0 

78.75 

ms 

tDV 


61/Vpp«ViL 

- 

- 

1 

ys 

tDF 

CE to Output In Hlgh-Z 

Ol/Vpp=ViL 



130 

ns 


AC TEST CONDITIONS 

* Output Load : 

« Input Pulse Rise and Fall Times : 

* Input Pulse Levels : 

* Timing Measurement Reference Level: 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V'u 2. AV 

Input 0.8V and 2.0V, Output 0.8V and 2.0V 


Note 1; The length of the overprogram pulse may vary as a function of the counter 
value X. 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


HIGH SPEED PROGRAM MODE II 


DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+1.0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vqq Power Supply Voltage 

6.0 

6.25 

6.5 

V 

Vpp 

Vpp Power Supply Voltage 

12.5 

12.75 

13.0 

V 


DC and OPERATING CHARACTERISTICS (Ta-25±5*C, Vcc“6.25V±0,25V, Vpp-=12.75V±0.25V) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

ViN=0 "vVee 

- 

- 

±10 

UA 

VOH 

Output High Voltage 

VoH^-AOOyA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

lOT “2.1mA 

- 

- 

0.4 

V 

Ice 

Vq(^ Supply Current 

- 

- 

- 

30 

mA 

Ipp2 

Vpp Supply Current 

Vpp=13.0V 

- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta-25±5°C, Vcc“6-25V±0.25V, Vpp-12,75V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

•^AS 

Address Setup Time 

- 

2 

- 

- 

VS 

•^AH 

Address Hold Time 

- 

2 

- 

- 

VS 

tOES 

OE/Vpp Setup Time 

- 

2 

- 

- 

VS 

tOEH 

OE/Vpp Hold Time 

- 

2 

- 

- 

ps 

tpRI 

OE/Vpp Pulse Rise Time 

- 

50 

- 

- 

ns 

tDS 

Data Setup Time 

- 

2 

- 

- 

ps 


Data Hold Time 

- 

2 

- 

- 

PS 

*^VR 

OE/Vpp Recovery Time 

- 

2 

- 


PS 

•^ves 

Vcc Setup Time 

- 

2 

- 

- 

PS 

ipw 

Program Pulse Width 

CE“Vil, 0E/Vpp=Vpp 

0.095 

0.1 

0.105 

ms 

*^DV 

Data Valid from CE 

^/Vpp=ViL 

- 

- 

1 

ps 

tDF 

CE to Output in High-Z 

OE/Vpp-ViL 

- 

- 

130 

ns 


AC TEST CONDITIONS 


Output Load 

Input Pulse Rise and Fall Times 

Input Pulse Levels 

Timing Measurement Reference Level 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

O.A5V '\-2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAMMING MODE I (Vcc"6V±0.25V, Vpp»12.5V±0.5V) 

HIGH SPEED PROGRAMMING MODE II (Vcc“6.25V±0.25V, Vpp-12.75V±0.25V) 



Note 1. Wqq must be applied simultaneously or before Vpp and cut off 
simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.5±0.5V or Vpp“12.75±0.25V may cause permanent damage to the 
device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 
So the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the 
overshoot voltage of its pulse should not be exceeded 14V. 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


OPERATION INFORMATION 


The TC54512AP/AF's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all Inputs. 


MODE 

Read Operation 

(Ta=-40 -vES'C) 

[N NAMES (NUMBER) 

Read 

CE 

(20) 

L 

OE 

(22) 

L 

Vpp 

(1) 

vcc 

(28) 

OO-vO? 

(11 -via, 15 'v.ig) 
Data Out 

POWER 

Active 

Output Deselect 

* 

H 

5V 

5V 

High Impedance 

Standby 

H 

* 



High Impedance 

Standby 

Program Operation 

(Ta=25±5'’C) 

Program 

L 

H 

12. 


Data In 


Program Inhibit 

H 

H 

High Impedance 

Active 

Program Verify 

* 

L 

12.75V^ 

6.2U 

Data Out 



Note; H; Vm, L; Vn., *: Vih or Vjl, 


1) ; HIGH SPEED PROGRAM MODE I 

2) ; HIGH SPEED PROGRAM MODE H 


READ MODE! 

The TC54512AP/AF has two control functions. The chip enable (CE) controls the 
operation power and should be used for device selection. The output enable (OE) 
control the output buffers, independent of device selection. Assuming that 5E“0 E<»Vil, 
the output data is valid at the outputs after address access time from stabilizing of 
all addresses. The CE to output valid (tcE) is equal to the address access time 
(iACc)‘ Assuming that CE-Vjl all addresses are valid, the output data is valid 
at the outputs after tQE from the falling edge of OE. 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


[OUTPUT DESELECT MODE| 

Assuming that cl=Vjjj or OE^Vm, the outputs will be in a high impedance state. So two 
or more TC54512AP/AF's can be connected together on a common bus line. When CE is 
decode for device selection, all deselected devices are in low power standby mode. 

STANDBY MODTI 

The TC54512AP/AF has a low power standby mode controlled by the CE sljgnal. By applying 
a high level to the CE input, the TC54512AP/AF is placed in the standby node which re¬ 
duce the operating current to lOOpA by applying MOS-high level (Vc(;) and then the 
outputs are in a high Impedance state. Independent of the OE Inputs. 

PROGRAM MODEI 

Initially, when received by customers, all bits of the TC54512AP/AF are in the "1" 
state which is erased state. Therefore the program operation is to Introduce "O's" 
data into the desired bit locations by electrically programming. The TC54512AP/AF 
is in the programming mode when the OE/Vpp input is at 12.5V or 12.75V and CE is at 
TTL-low level. The TC54512AP/AF can be programmed any location at any time either 
individually, sequentially, or at random. 

[program verify mode I 

The verify mode is to check that desired data is correctly programmed on the pro¬ 
grammed bits. The verify is accomplished with OE/Vpp at Vil and Cl^ at Vjl. 

[program inhibit mode! 

Under the condition that the program voltage (+12.5V or +12.75V) is applied to Vpp 
terminal, a high level cl” input inhibits the TC54512AP/AF from being programmed. 
Programming of two or more TC54512AP/AF's in parallel with different data is easily 
accomplished. That is, all inputs except for CE may be commonly connected, and a TTL 
low level program pulse is applied to the CE of the desired device only and TTL high 
level signal is applied to the other devices. 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


HIGH SPEED PROGRAM MODE I 

This high speed programming mode I is performed at Vcc=6.0V and OE/Vpp“12.5V. 

The programming is achieved by applying a single TTL low level 1ms pulse to the CE 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode, 

If the programmed data is not correct, another program pulse of 1ms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

After correctly programming the selected address, the additional program pulse with 
3 times that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified 
with Vcc=5V. 


HIGH SPEED PROGRAM MODE II | 

The program time can be greatly decreased by using this high speed programming mode 
n. This high speed programming mode II is performed at Vqq'=‘6.25V and OE/Vpp»12,75V, 
The programming is achieved by applying a single TTL low level 0.1ms pulse to the CE* 
input after addresses and data are stable. Then the programmed data is verified by 
using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and 
then the programmed data is verified. This should be repeated until the program 
operates correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified 
with Vqq=5V, 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


HIGH SPEED PROGRAM MODE I 


FLOW CHART 


START J 


Vcc=60±0-2 5V 
Vpp = 1.25±0.5V 



ADDRESS 


■ 

OVERPROCaiAM 3X PULSES OF 1msec 

= NEXT . 

MJDRESS 

■ 

OR ONE PULSE OF 3X msec DURATION 



-C^D 


PA S S ^ 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


ELECTRIC SIGNATURE MODE| 

Electric signature mode allows to read out a code from TC54512AP/AF which identifies 
its manufacturer and device type. 

The programming equipment may reads out manufacturer code and device code from 
TC54512AP/AI' by using this mode before program operation and automatically set program 
voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 
rest of address lines is set to Vpi, in read operation. Data output in this condi¬ 
tion is manufacturer code. Device code is identified when address AO is set to 
ViH. These two codes possess an odd parity with the parity bit of MSB (07). 

The following table shows electric signature of TC54512AP/AF. 


PINS 

AO 

07 

06 

05 

04 

03 

02 

01 

00 

HEX. 

s ignature"'''\,^__^ 

(10) 

(19) 

(18) 

(17) 

(16) 

(15) 

(13) 

(12) 

(11) 

DATA 

Manufacture Code 

ViL 

1 

0 

0 

1 

1 

0 

0 

0 

98 

Device Code 

ViH 

1 

0 

0 

0 

0 

1 

0 

1 

85 


Notes: A9=12V±0.5V 

Al-'-AS, AlO-vAlS, Ol-ViL 
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TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 


OUTLINE DRAWINGS (TC54512AP) DIP28-P-600 


Unit In mm 







Note: Package width -and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 


n-?s 


-0J)5 




TC54512AP-15, TC54512AP-20 
TC54512AF-15, TC54512AF-20 



Note: Package width and length do not Include mold protrusion, 
allowable mold protrusion is O.lSmm. 
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131,072 WORD X 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


IDESCRIPTIOI^ 

The TC541000J/TC541001J is a 131,072 wordx 8 bit one time programmable read only memory, 
and molded in a 32 pin plastic package. 

The TC541000J/TC5A1001J's access time is 150ns/200ns and has low power standby mode 
which reduces the power dissipation without increasing access time. The electrical 
characteristics and programming method are the same as U.V. EPROM TC571000D/TC571001D's. 
Once programmed, tiie TG541000J/TC541001J cannot he erased because of using plastic package 
without transparent window. 


features! 

• Peripheral circuit: CMOS 

Memory cell : N-MOS 

• Access Time 



-15 

-20 

Temp 

0 ~7 0°C 

-40~85°C 

tACC 

150ns 

200ns 


• Low power dissipation 
Active : 30mA/6.7MHz 

Standby: lOOyA (Ta=85°C) 


• Single 5V power supply 

• Full static operation 

• High speed programming operation; tpy O.lms 

• Input and output TTL compatible 

• Standard 32 pin DIP plastic package 


I PIN connection) (TOP VIEW) 



VppI 
OEI 
AlSt 
A12[ 
A7[ 
A6I 6 
A5[ 7 
A4I 
A3( 
A2C 


8 

9 

10 


All 11 
AOI 12 

not 13 

D1 [ 14 


D2I 

<3401 


15 

16 


32 

31 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 


]VCC 

IPGM 

INC 

1A14 

JA13 

JA8 

IA9 

lAll 

]A16 

3^0 

3CE 

]D7 

306 

305 

304 


171303 


TC541000J 


TC541001J 


(Reference) 



, IM MASK ROM . 
'■ TC531000P ■' 


I PIN NAMES 


A(b/A16 

Address Inputs 

D 0 C.D 7 

Outputs (Inputs) 

CE 

Chip Enable 

Input 

OE 

Output Enable 

Input 

FgH 

Program Control 

Input 

''^cc 

Vcc Supply 

Voltage 

Vpp 

Program Supply 

Voltage 

GND 

Ground 

NC 

No Connection 
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TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


READ OPERATION 



DC RECOMMENDED OPERATING CONDITIONS 

STMBOL 

PARAMETER 

MIN. 

ViH 

Input High Voltage 

2.2 

ViL 

Input Low Voltage 

-0.3 


'^CC Power Supply Voltage 

4.75 

Vpp 

^PP Power Supply Voltage 

Vqc-0.6 



MAX. 


Vcc+0-3 


0.8 


5.25 


Vcc+0*6 



DC and OPERATING CHARACTERISTICS (Ta=-40'v 85°C, Vcc=5V±5%) 


TEST CONDITION 


ViN=0'v Vcc 


f=6.7MHz 


SYMBOL 

PARAMETER 

ILI 

Input Current 

Iccoi 

Operating Current 

ICC02 

iccsi 

Standby Current 

ICCS2 

VOH 

Output High Voltage 

VoL 

Output Low Voltage 

IPPI 

Vpp Current 

Ilo 

Output Leakage Current 


f=lMHz 


CE=Vih 


Ioh=-A00ijA 


IOL“2.1niA 


Vpp=Vcc±0.6V 


VouT“0-AV -v- Vcc 


Ta'Q-vyO'C for TC541000J/TC5A1001J-15 

AC CHARACTERISTICS (Ta=-40'v 85-0, Vcc=5V±5%, Vpp=Vcc±0.6V) 




MAX. 

UNIT 

±10 

pA 

30 


10 


1 

mA 

100 

UA 

- 

V 




TC5410 00J/1001J TC5410 0 0J/IOOIJ 


SYMBOL 


PARAMETER 


tACC Address Access Time 


tcE CE to Output Valid 


OB to Output Valid 


tpGM PGM to Output Valid 


^DFl CE to Output in Hiah-Z 


tDF2 OE to Output in Hioh-Z 


^DFS PGM to Output in Hiah-Z 


toH Output Data Hold Time 


Ta= 0 —7 0°C for TC541000J/TC541001J-15 



AC TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


1 TTL Gate and 0^=1OOpF 
lOns Max. 

0.45V to 2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 
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TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


[BLOCK DIAG^ 


Vpp '^CC OO 01 02 03 04 05 06 0 7 



[HOPE selection] 



P5m 

CE 

OE 

Vpp 

'^CC 

OO-v- 07 

POWER 

Read 

H 

■a 

L 

5V 

5V 

Data Out 

Active 

Output Deselect 

■i 

* 

H 

High Impedance 

Standby 

* 

H 

ic 

High Impedance 

Standby 

Program 

L 

L 

H 

12.75V 

6.25V 

Data In 

Active 

Program Inhibit 

* 

H 

•k 

High Impedance 

MM 

■■ 

H 

High Impedance 

Program Verify 

■a 

L 

L 

Data Out 


*: H or L 


MAXIMUM ratings! 

SYMBOL 

ITEM 

RATING 

UNIT 

vcc 

Vcc Power Supply Voltage 

-o.e-v, 7.0 

V 

Vpp 

Program Supply Voltage 

-o.e-v. 14.0 

V 

ViN 

Input Voltage 

-O.S-v- 7.0 

V 

Vl/O 

Input/Output Voltage 

-0.6 Vqc+O.S 

V 

Pd 

Power Dissipation 

1.0 

W 


Soldering Temperature . Time 

260 • 10 

“C*sec 

Tstrg 

Storage Temperature 

-65^-125 

-c 

Tqpr 

Operating Temperature 

-AO'uBS 

'C 


C-29 





















































































TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


CAPACITANCE* (Ta=25‘‘C, f=lMHz) 


S'XMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

Viu=0V 

- 

4 

8 

pF 

Cqut 

Output Capacitance 

VoUT=0V 

- 

10 

12 


* This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS (READ) 


A0~A1 6 


CE 


0£ 


PGM 


00~07 
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TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


HIGH SPEED PROGRAM OPERATION 


DC RECOMMENDED OPERATING CONDITIONS 


STMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+1•0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

^cc 

Vcc Power Supply Voltage 

6.00 

6.25 

6.50 

Vpp 

^PP Power Supply Voltage 

12.50 

12.75 

13.00 


DC AND OPERATING CHARACTERISTICS (Ta=25±5‘’C, Vcc=6.25±0.25V, Vpp=12.7540.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

ViN=0'v, VCC 

- 

- 

410 

pA 

Vqh 

Output High Voltage 

Toh““^°OhA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 


- 

- 

0.4 

V 

Too 

Vqc Supply Current 

- 

- 

- 

30 

mA 

IPP2 

Vpp Supply Current 

Vpp=13.0V 

- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta=25±5°C, Vcc=6.2540.25V, Vpp=12.75+0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

^AS 

Address Setup Time 

- 

2 

- 

- 

WESM 

tAH 

Address Hold Time 

- 

2 

- 

- 

isi 

'^CES 

CE Setup Time 

- 

2 

- 

- 

■B 

‘^CEH 

CE Hold Time 

- 

2 

- 

- 


•^DS 

Data Setup Time 

- 

2 

- 

- 

ys 


Data Hold Time 

- 

2 

- 

- 

mm 

’^VS 

Vpp Setup Time 

- 

2 

- 

- 


tpw 

Program Pulse Width 

- 

0.095 

0.1 

0.105 

ms 

tOE 

OE to Output Valid 

- 

- 

- 

100 

ns 

tDF2 

OE to Output in High-Z 

Ee=Vil 

- 

- 

90 

ns 


AC TEST CONDITIONS 


• Output Load : 

• Input Pulse Rise and Fall Time : 

• Input Pulse Levels : 

• Timing Measurement Reference Level: 


1 TTL Gate and Cp, (lOOpF) 

10ns Max. 

0.45V and 2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


HIGH SPEED PROGRAM OPERATION 

TIMING CHART 



Note: 1. Vcc must be applied simultaneously or before Vpp and cut off 
simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.75V may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation, so 
the voltage over 14V should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the 
overshoot voltage of its pulse should not be exceeded 14V. 
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TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


lOPERATION INFORMATION! 

The TC5A1000J/TC541001J's six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all Inputs. 



PGM 

CE 

OE 

Vpp 

vcc 

O0'\'O7 

POWER 

READ 

OPERATION 

(Ta=-40'v 85°C) 

Read 


L 

L 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

* 

H 

High Impedance 

Standby 

* 

H 

is 

High Impedance 

Standby 

PROGRAM 

OPERATION 

(Ta=25±5°C) 

Program 

L 

L 

H 

12.75V 

6.25V 

Data In 

Active 

Program Inhibit 

* 

H 

A 

High Impedance 

H 

L 

H 

High Impedance 

Program Verify 

H 

L 

L 

Data Out 


Note: H; Vjh, L; Vil, *; Vih or Vil 

Ta»0'v70*C for TC541000J/TC57A001J-15 


I READ MODE I 

The TC541000J/TC541001J has three control functions. The chip enable (Cl) controls 
the operation power and should be used for device selection. 

The output enable (OE) and the program control (PGM) control the output buffers, 
independent of device selection. 

Assuming in that CE=OE=Vxi, and PGM=Vxh» the output data is valid at the output after 
address access time from stabilizing of all addresses. 

The CE to output valid (tc£) is equal to the address access time (t^cc)• 

Assuming that CE=Vxx,» PGM=Vxjj and all addresses are valid, the output data is valid at 
the outputs after to£ from the falling edge of OE. 

And assuming that CE=OE=Vxx, addresses are valid, the output data is valid at 

the outputs after tpQ^j from the rising edge of PGM. 


OUTPUT DESELECT MODE 

Assuming that CE=Vxh or OE^Vpij, the outputs will be in a high impedance state. 

So two or more ROMs can be connected together on a common bus line. 

When Ce is decoded for device selection, all deselected devices are in low power 
standby mode. 
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TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


I STANDBY mode] 

The TC541000J/TC541001J has a low power standby mode controlled by the 5F signal. 

By applying a high level to the 5F input, the TC541000J/TC541001J is placed in the 
standby mode which reduce the operating current to lOOpA by applying MOS-high level 
(Vcc) ^nd then the outputs are in a high impedance state, Independent of the OE Inputs. 


I PROGRAM MODE I 

Initially, when received by customers, all bits of the TC541000J/TC541001J are in the 
"1" state which is erased state. 

Therefore the program operation is to introduce "O's" data into the desired bit 
locations by electrically programming. 

The levels required for all inputs are TTL. The TC541000J/TC541001J can be programmed 
any location at anytime - either individually, sequentially, or at random. 


PROGRAM VERIFY MODEl 

The verify mode is to check that the desired data is correctly programmed on the 
programmed bits. 

The verify is accomplished with OE and CE at and PGM at Vjjj. 


PROGRAM INHIBIT M0DE1 

Under the condition that the program voltage (+12.75V) is applied to Vpp terminal, a 
high level CE or PGM input inhibits the TC541000J/TC541001J from being programmed. 
Programming of two or more EPROMs in parallel with different data is easily accom¬ 
plished. That is, all inputs except for CE or PGM may be commonly connected, and a 
TTL low level program pulse is applied to the CE and PGM of the desired device only 
and TTL high level signal is applied to the other devices. 


C-34 








TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


HIGH SPEED PROGRAM OPERATION 


The device is set up in the high speed programming mode when the programming voltage 
(+12.75V) is applied to the Vpp terminal with Vc(;=6.25V and PGM=Vjh. 

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using 
Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and 
then programmed data is verified. This should be repeated until the program operates 
correctly (max. 25 times). 

When programming has been completed, the data in all addresses should be verified with 


Vcc=Vpp=5V. 
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TC541000J-15, TC541000J-20 
TC541001J-15, TC541001J-20 


HIGH SPEED PROGRAM OPERATION 
FLOW CHART 
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■C541000J-15, TC541000J-20 
C541001J-15, TC541001J-20 


ELECTRIC SIGNATURE MODE! 

Electric signature mode allows to read out a code from TC541000J/TC5A1001J which 
identifies its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC541000J/TC541001J by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest 
of address lines is set to Vpp, in read operation. Data output in this condition 
is manufacturer code. Device code is identified when address AO is set to Vpjj. 

These two codes possess an odd parity xd.th the parity bit of MSB (07). 

The following table shows electric signature of TC541000J/TC541001J. 


PINS 

SIGNATURE ^ ~~ —___ 

AO 

07 

06 

05 

04 

03 

02 

01 

00 

HEX 

DATA 

Manufacture Code 

ViL 

n 

0 

0 

B 

1 

0 

0 

B 

98 

Device Code 

TC541000J 

ViH 

B 

0 

0 

0 

0 

B 

B 

0 

86 

TC541001J 

0 

0 

0 

0 

0 

B 

1 

B 

07 


Notes: A9=12V±0.5V 

Al'^AS, A10''-A16, CE, 0E=VpL 
PGH=VpH 
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TC541000J-15, TC541000J-20) 
TC541001J-15, TC541001J-20 


OUTLINE DRAWinGSl 

(S0J32-P-400) 



Plastic SOJ 

2 1.0 ±0.1 2 


Unit in mm 


0.7 1 ±0.1 


1^31 


Each lead pitch is 1,27mm, 

All dimensions are in millimeters. 


soo-zo 

10 + 














131,072 WORD X 8 BIT CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 

DESCRIPTION 

The TC541000P/P and TC541001P/P are a 131,078 word x 8 hit one time programmahle read 
only memory and molded in a 38 pin plastic package. 

The TG641000P/F and TC641001P/P’s access time are 180ns/S00ns and has low power standby 
mode which reduces the power dissipation without increasing access time. The electrical 
characteristics and programming method are the same as U.V. EPROM TC571000D/TC571001D’s. 
Once programmed, the TC541000P/F and TC541001P/F cannot be erased because of using plastic 
package without transparent window. 


FEATURES 


• Peripheral circuit : CMOS 

Memory cell : N-MOS 

• Access Time 



- 15 

-20 

Temp 

0~70‘C 

-AO-SS'C 

tArr 

150ns 

2()(Jn5 


• Low power dissipation 
Active : 30mA/6.7MlIz 
Standby : lOOpA 


• Single 5V power supply 

• Full static operation 

• High speed programming operation : tpw 0.1ms 

• Input and output TTL compatible 

• JEDEC standard 32 pin : TC541000P/F 

• IM MROM compatible : TC541001P/F 

• Standard 32 pin DIP plastic package :TC541000P/TC541001P 

• S32Pin Plastic Flat Package ; TC541000F/TC541001F 


PIN CONNECTION (top view) 


GND qje 


(Reference) 



TC541000P/F 


TC541001P/F 


IWl MASK 
ROM 

TC531000P 


PIN NAMES 


A0-A16 

Address Inputs 

D0-D7 

Outputs (Inputs) 

CE 

Chip Enable Input 

OE 

Output Enable Input 

PGM 

Program Control Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

GND 

Ground 

NC 

No Connection 
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rC541000P/F-15, TC541000P/F-20 
rC541001P/F-15, TC541001P/F-20 


BLOCK DIAGRAM 



MODE SELECTION 



pSivi 

CE 

OE 

Vpp 

Vcc 

O0-D7 

Power 

Read 

H 

— 

L 



Data Out 

Active 

Output Deselect 

Bi 

SB 

H 

High Impedance 

Standby 

mm 

H 

* 

High Impedance 

Standby 

Progrant 

L 

1 

H 

12.75V 

6.25V 

Data In 

Active 

Program Inhibit 

* 

H 

* 

High Impedance 

H 

L 

H 

High Impedance 

Program Verify 

H 

L 

L 

Data Out 


• 11 or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

-0.6-7.0 

V 

Vpp 

Program Supply Voltage 

-0.6-14.0 

V 

Vm 

Input Voltage 

-0.6~7.0 

V 

Vi/0 

Input/Output Voltage 

-0.6~Vcc + 0.5 

V 

Pd 

Power Dissipation 

1.0 

w 

I’SOLOER 

Soldering Temperature Time 

260-10 

”C-sec 

Tsmc 

Storage Temperature 

-65-125 

•c 

Topr 

Operating Temperature 

- 40-85 

•c 
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TC541000P/F-15, TC541OOOP/F-20 
TC541001P/F-15, TC541001P/F-20 


READ OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 

- 

Vcc+ 0.3 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

4.75 

5.00 

5.25 

V 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6V 

Vcc 

Vcc-0.6 

V 


D.C. AND OPERATING CHARACTERISTICS (Ta = - 40~85"C , Vcc = 5V ± 5%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MiN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

V|M = O — Vcc 

- 

- 

+ 10 

|iA 

■ccoi 

Operating Current 

CE = 0V 

•out = 0mA 


- 

- 

30 

mA 

ICC02 

BBHIH 

- 

- 

10 

mA 

kcsi 

Standby Current 

CE = Vih 

mm 

- 



ICC52 

CE=: Vcc-0.2V 

B 

- 



VoH 

Output High Voltage 

loH - - 400pA 

B 

- 



VoL 

Output Low Voltage 

lot = 2.1mA 

- 

- 

^0.4 

V 

IpPI 

Vpp Current 

Vpp = Vcc ± 0.6V 

- 

- 

+ 10 

[lA 

iio 

Output Leakage Current 

VouT = 0.4V~Vcc 

- 


+ 10 

pA 


Ta = 0~ 70 C for TC54) OOOP/F/TCSO1001P/F - 15 


A.C. CHARACTERISTICS (Ta = -40~85'C , Vcc = 5V ± 5%, Vpp = Vcc ± 0.6V) 




TC541000P- 

TC541000F- 

15/TC541001P- 15 

15/TC541001F- 15 

TC541000P- 

TC541000F- 

20/TC541001P-20 

20/TC541001F-20 

UNIT 

SYMBOL 

PARAMETER 

MIN. 

MAX. 

MIN. 

MAX. 


Ucc 

Address Access Time 

- 

150 

- 

200 

ns 

Ice 

CE to Output Valid 

- 

150 

- 

200 


tot 

OE to Output Valid 

- 

70 

- 

70 

ns 

tpGM 

PijR/i to Output Valid 


70 

- 

70 

ns 

Ion 

CE to Output in High-Z 

0 

60 

0 

60 

ns 

1df2 

OE to Output in High-Z 

0 

60 

0 

60 

ns 

'Dr3 

PGM to Output in High-Z 

0 

60 

0 

60 

ns 


Output Data Hold Time 

0 

- 

0 

- 

ns 


Ta = 0~70'C tor TC541000P/F/TC541001 P/F- 15 


A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise andFallTime 

• Input Pulse Levels 

• Timing Measurement Reference Level 


lTrLGateandCi, = 100pF 
10ns Max. 

0.45V to 2.4V 

Inputs 0.8V and 2,2V, Outputs 0.8V and 2.0V 


r' a H 
















































































































TC541000P/F-15, TC541000P/F-20 
TC541001P/F-15, TC541001P/F-20 


CAPACITANCE* (Ta = 25°C, f=1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 



UNIT 

C|N 

Input Capacitance 

V|N = 0V 

- 

4 

8 

pf 

COUT 

Output Capacitance 

VouT = 0V 

- 

10 

12 

PP 


* This paraincler is periodically sampled and is nol 100% Icslod. 


TIMING WAVEFORMS (READ) 
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TC541000P/F-15, TC541000P/F-20 
TC541001P/F-15, TC541001P/F-20 


HIGH SPEED PROGRAM OPERATION 

D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 


Vcc + 1-0 

V 

V|L 

Input Low Voltage 

-0.3 

■■ 

0.8 

V 

Vcc 

Vfc Power Supply Voltage 

6.00 

mm 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 

V 


D.C. AND OPERATING CHARACTERISTICS (Ta = 25±5'“C, Vcc = 6.25 ± 0.25V, Vpp= 12.75 10.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Input Current 

V|N = 0~Vcc 

- 

- 

± 10 

hA 

VOH 

Output High Voltage 

loH = - 400pA 


- 

- 


Voi. 

Output Low Voltage 

lOL = 2.1mA 

■i 


0.4 


Icc 

Vcc Supply Current 

- 

- 

- 

30 

mA 

•PP2 

Vpp Supply Current 

Vpp = 13.0V 

- 

- 

50 

mA 


A.C. PROGRAMMING CHARACTERISTICS (Ta = 25±5°C, Vcc = 6.25 + 0.25V, Vpp = 12.75 + 0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 




Ias 

Address Setup Time 

- 

2 

- 

- 

MS 

tAH 

Address Hold Time 

- 

2 

- 

- 

MS 


CE Setup Time 

- 

2 

- 

- 

MS 


CE Hold Time 

- 

2 

Bi 

- 

MS 

tos 

Data Setup Time 

- 

2 

B 

- 

MS 

lOH 

Data Hold Time 

- 

2 

B 

- 

MS 

tvs 

Vpp Setup Time 

- 

2 

- 

- 

MS 

Ipvv 

Program Pulse Width 

- 

0.095 

0.1 

0.105 

ms 

tot 

OE to Output Valid 

- 

- 

- 

100 

ns 

tDF2 

OE to Output in HigIvZ 

CE = V|l 

- 


90 

ns 


A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time 

• Input Pulse Levels 

• Timing Measurement Reference Level 


1 TTL Gate and Cg (lOOpF) 

10ns Max. 

0.45V and 2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TC541000P/F-15, TC541OOOP/F-20 
TC541001P/F-15, TC541001P/F-20 


HIGH SPEED PROGRAM OPERATION 
TIMING CHART 



Note : 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or after Vpi>. 

2. Removing the device from socket and setting the device in socket with V|>i* = 12.7-5V may 
cause permanent damage to the device. 

3. The Vi'I’ supply voltage is permitted up to 14V for program operation, so the voltage over 
14V should not be applied to the Vjjp terminal. When the switching pulse voltage is 
applied to the Vi>i> terminal, the overshoot voltage of its pulse should not be exceeded 14V. 
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OPERATION INFORMATION 

The TC541000P / F / TC541001P / F’s six operation modes are listed in the following table. Mode 
selection can be achieved by applying TTL level signal to all inputs. 










READ 

Read 


L 

nr 

L 

Vpp 

Vcc 

Data Out 


OPERATION 

Output Deselect 

* 

* 

H 

5V 

5V 

High Impedance 

Active 


Standby 

* 

H 

* 



High Impedance 

Standby 

PROGRAM 

Program 

L 

■ 

H 



Data In 


OPERATION 

(Ta = 25 i 5'C) 

Program Inhibit 

* 

H 

* 

12.75V 

6.25V 

High Impedance 

Active 

B 

B 

H 

High Impedance 

Program Verify 

B 

B 

L 



Data Out 



Note : H; Vui, L; Vii„ *; Vm or Vil 

READ MODE 

The TC541000P/F/TC541001P/F has three control functions. The chip enable (UE) controls the 
operation power and should be used for device selection. 

The output enable (OE) and the program control (PGM) control the output buffers independent of 
device selection. 

Assuming in that CE = OE = Vil and PGM = Viii, the output data is valid at the output after 
address access time from stabilizing of all addresses. 

The CE to output valid (ten) is equal to the address access time (tAcc)- 

Assuming that CE = Vil, PGM = Viii and all addresses are valid, the output data is valid at the 
outputs after ton from the falling edge of OE. 

And assuming that nE = OE = Vii, and all addresses are valid, the output data is valid at the 
outputs after tpoM from the rising edge of P(jM. 

OUTPUT DESELECT MODE 

Assuming that CE = Viii or OE = Viil, the outputs will be in a high impedance stale. 

So two or more ROMs can be connected together on a common bus line. 

When CE is decoded for device selection, all deselected devices are in low power standby mode. 
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TC541000P/F-15, TC541OOOP/F-20 
TC541001P/F-15, TC541001P/F-20 


STANDBY MODE 

The TC541000P/F/TC541001P/F has a low power standby mode controlled by the CE signal. By 
applying a high level to the CE input, the TC541000P/F/TC541001P/F is placed in tSe standby mode 
which reduce the operating current to lOOpA by applying MOS-high level (Vcc) ®^nd tlien the outputs 
are in a high impedance state, independent of the DE inputs. 

PROGRAM MODE 

Initially, when received by customers, all bits of the TC541000P / F/TC041001P/F are in the "1" 
state which is erased stale. 

Therefore the program operation is to introduce "O's" data into the desired bit locations by 
electrically programming. 

The levels required for all inputs are TTL. The TC541000P/F/TC541001P/F can be programmed 
any location at anytime - either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed bits. 
The verify is accomplished with 015 and CE at V|i, and PGM at Vm. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.75V) is applied to Vpp terminal, a high level 
CE or PGM input inhibits the TC541000P/F/TC541001P/F from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. That 
is, all ijipuls except for CE or PGH may be commonly connected, and a TTL low level program pulse 
is applied to the CE and PGM of the desired device only and TTL high level signal is applied to the 
other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
( + 12.75V) is applied to the Viq) terminal with Vcc = 6.25V and PGM = Vjil. 

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated until the program operates correctly (max. 25 
times). 

When programming has been completed, the data in all addresses should be verified with 
Vcc = ViJi' = 5V. 
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HIGH SPEED PROGRAM OPERATION 

















TC541000P/F-15, TC541OOOP/F-20 
TC541001P/F-15, TC541001P/F-20 


ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC541000P / F / TC541001P / F which 
identifies its manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from TC541000P / F / 
TC541001P / F by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of address 
lines is set to Vig in read operation. Data output in this condition is manufacturer code. Device 
code is identified when address AO is set to Vui. These two codes possess an odd parity with the 
parity bit of MSB (07). 

The following table shows electric signature of TC541000P/F/TC541001P/F. 



Notes ; A9 = 12V ± 0.5V 

A1~A8, A10~A16, CE, OE = Vil 
PGM = Viii 
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OUTLINE DRAWINGS 
• Plastic DIP 
DIP32-P-600 

Unit: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm 
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524,288 WORDX8 BIT CMOS UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


DESCRIPTION 

The TC544000P/F is a 524,288 word x 8 bit one time programmable read only memory, and 
molded in a 32 pin plastic package. The access time of TC544000P/F is 120ns/150ns and has low 
power standby mode which reduces the power dissipation without increasing access time. 

The electrical characteristics and programming method are the same as U.V. EPROM 
TC574000D’s once programmed, the TC544000P/F cannot be erased because of using plastic DIP 
without transparent window. 


FEATURES 


• Peripheral circuit : CMOS 


Memory cell : N-MOS 

• Access time 



- 12 

- 120 

- 150 

Vcc 

5V±5"/o 

5V± 10% 

Temp 

OX-TO'C 

tACC 

120ns 

150ns 


• Low power dissipation 

Active : 60mA/8.3MHz 
Standby: lOOpA (Ta=TO'C) 

• High speed programming operation 

• Single 5V power supply 

• Full static operation 

• Input and output TTL compatible 

• JEDEC standard 32 pin 

• Standard 32 pin DIP plastic package ; TC544000P 

32 pin plastic Flat Package : TC544000F 


PIN CONNECTION (top view) 


Vpp 

t 

1 

32] 

A16 

c 

2 

3' 

A15 

c 

3 

30 

A12 


4 

« 

A7 

E 

5 

28 

A6 

c 

6 

27 

AS 

E 

7 

26 

M 

q 

8 

25 

A3 

[ 

9 

24 

A2 

c 

10 

23 

A1 

[ 

11 

22 

AO 

[ 

12 

21: 

DO 

[ 

13 

20 . 

D1 

[ 

14 

19; 

D2 

[ 

15 

18: 

GNO 

[ 

16 

17] 


Vcc 

AIS 

A17 

A14 

A13 

AB 

A9 

All 

of 

^0 

CE 

D7 

D6 

DS 

04 

03 


TC544000P/F 


PIN NAMES 


A0~A18 

Address Inputs 

D0~D7 

Outputs (Inputs) 

CE 

Chip Enable Input 

De 

Output Enable Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

GND 

Ground 
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BLOCK DIAGRAM 


DO D1 D2 D3 D4 D5 D6 D7 


Of, CF CIRCUIT 


OUTPUT BUFFERS 


COLUMN 

512 

\ 

DECODER 

\ ' 


ROW 

1024 

DECODER 



COLUMN I/O CIRCUIT 


' 

' 



MEMORY CELL ARRAY 
524,288 xBbits 


MODE SELECTION 


Read 


Output Deselect 


Standby 


Program 


Program Verify 


♦ : H or L 



MAXIMUM RATINGS 


Vcc 

D0~D7 

Power 


Data Out 

Active 

5V 

High Impedance 


High Impedance 

Standby 


Data In 


6.25V 

High Impedance 

Active 


Data Out 




SYMBOL 

ITEM 

Vcc 

Vcc Power Supply Voltage 

Vpp 

Program Supply Voltage 

V|N 

Input Voltage 

V|n(A9) 

Input Voltage (A9) 

Vi/0 

InpuVOutput Voltage 

pp 

Power Dissipation 

Tsoloer 

Soldering Temperature • Time 

*^5trg 

Storage Temperature 

^opr 

Operating Temperature 


RATING 


-0.6~7.0 


-0.6-14.0 


- 0 . 6 ~ 


-0.6-13.5 


-0.6-VCC + 0.5 


1.5 


260-10 


-65-125 


0-70 
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READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TC544000P/F-12 

TC544000P/F-120/ - 150 

VlH 

input High Voltage 

2.2V~Vcc + 0.3V 

2.2V~Vcc+0.3V 

V|U 

Input Low Voltage 

- 0.3V~0.8V 

0.3V~0,8V 

Vcc 

Vcc Power Supply Voltage 

5V + 5% 

5V±10”/o 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6V~Vcc +0.6V 

Vcc-0.6V~Vcc +0.6V 


DC AND OPERATING CHARACTERISTICS (Ta = 0~70°C) 


SIMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

'u 

Input Current 

V|N = 0~Vcc 

- 

- 


pA 

kcoi 

Operating Current 

CE = V,l 

•out = 0mA 


- 

- 

60 

mA 


- 


50 



- 


15 

iccsi 

Standby Current 

CE = V|h 

- 

- 

1 

mA 

lcCS2 

CE = Vcc-0.2V 

- 

- 


pA 

VoH 

Output High Voltage 

loH = - 400pA 

2,4 

- 

- 

V 

VoL 

Output Low Voltage 

loL = 2.1mA 

- 

_ 

0.4 

V 

Ippi 

Vpp Current 

Vpp = Vcc ± 0.6V 

- 

- 

+ 10 

pA 

Ilo 

Output Leakage Current 

Vout = 0.4V~Vcc 

- 

- 

+ 10 

pA 


AC CHARACTERISTICS (Ta = 0~70°C, Vpp=Vcc±0.6V) 


SIMBOL 

PARAMETER 

TEST CONDITION 

TC544000P/F- 12/ - 120 

TC544000P/F- 150 

UNIT 



MIN. 

MAX. 

Lacc 

Address Access Time 

CE = OE = V|l 

- 

120 

- 

150 

ns 

ke 

CE to Output Valid 

OE = V||. 

- 

120 

- 

150 

ns 

kE 

UE to Output Valid 

CE = Vil 

- 

60 

- 

70 

ns 

ton 

CE to Output in High-Z 

OE = V||. 

0 

50 

0 

60 

ns 

tDF2 

OE to Output in High-Z 

CE = Vil 

0 

50 

0 

60 

ns 

lOH 

Output Data Hold Time 

CE = SE = V|l 

0 

- 

0 

— 



AC TEST CONDITIONS 

• Output Load : 

• Input Pulse Rise and Fall Times ; 

• Input Pulse Levels : 

® Timing Measurement Reference Level : 


1 TTL Gate and Cl=100pP 
10ns. Max. 

0.45V~2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 
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CAPACITANCE* (Ta= 25°C, f = IMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

MAX. 

UNIT 

Qn 

Input Capacitance 

> 

o 

11 

2 

> 

- 

9 

PF 

COUT 

Output Capacitance 

VquT = OV 

- 

13 


*Thi8 parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 
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HIGH SPEED PROGRAM OPERATION 
DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

V|H 

Input High Voltage 

2.2 

- 

Vcc+1.0 

V 

VlL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 

Vpp Power Supply Voltage 

12.20 

12.50 

12.80 

V 


DC AND OPERATING CHARACTERISTICS(Ta=25±5°C,Vcc = 6.25V±0.25V,Vpp = 12.50V±0.30V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

iu 

Input Current 

V|N = 0~Vcc 

- 

- 

+ 10 

pA 

Yoh 

Output High Voltage 


2.4 

- 

- 

V 

VoL 

Output Low Voltage 

Iql = 2.1 mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

30 


lpP2 

Vpp Supply Current 

Vpp = 12.8V 

- 

- 

SO 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta=25±5°C. Vcc = 6.25V ± 0.25V, Vpp= 12.50V ± 0.30V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN, 



UNIT 

Us 

Address Setup Time 

- 

2 

- 

- 

ps 

tAH 

Address Hold Time 

- 

2 

- 

- 

ps 

tCES 

CE Setup Time 

- 

0 

- 

- 

ps 

tCEH 

CE Hold Time 

- 

0 

- 

- 

ps 

tOES 

OE Set up Time 

- 

2 


- 

ps 

tcs 

Data Set up Time 

- 

2 

- 

- 

ps 

tpH 

Data Hold Time 

- 

2 

- 

- 

ps 

tvps 

Vpp Set up Time 

- 

2 

- 

- 

ps 

tvcs 

Vcc Set up Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse Width 

CE = V|l, OE = Vih 

45 

50 

55 

ps 

tOE 

OE to Output Valid 

nl 

ml 

II 

< 

X 

- 

- 

100 

ns 

tppp 

OE to Output in High-Z 

SI 

II 

< 

X 

- 

- 

90 

ns 


AC TEST CONDITIONS 

• Output Load ; 

• Input Pulse Rise and Fall Time : 

• Input Pulse Levels ; 

• Timing Measurement Reference Level : 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V~2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
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TIMING WAVEFORMS (PROGRAM) 

HIGH SPEED PROGRAM OPERATION 

AQ~A18 

CE 

m 

D0~D7 

Vpp 

Vcc 



. Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously or 
after Vpp. 

2. Removing the device from socket- and setting the device in socket with 
VPP = 12.50V may cause permanent damage to the device. 

3. The VPP supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the VPP terminal. 

When the switching pulse voltage is applied to the VPP terminal, the overshoot 
voltage of its pulse should not be exceeded 14V. 
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OPERATION INFORMATION 

The TC544000P/r’s six operation modes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 


MODE 


(22) 

m 

(24) 

Vpp 

(1) 

Vcc 

(32) 

D0~D7 

(13-15, 17-21) 

POWER 

Read 

Operation 
(Ta = 0-70*0 

Read 

n 

L 



Data Out 

Active 

Output Deselet 

* 

H 

High Impedance 

Standby 


* 

High Impedance 

Standby 

Program 

Program 

L 

H 



Data In 


Operation 

Program Inhibit 

H 

H 



High Impedance 

Active 

(Ta = 2515'C) 

Program Verify 

* 

L 



Data Out 



Note : H ; Vm, L : Vil, * : Vjh or Vjl 


READ MODE 

The TC544000P / F has two control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. The output enable (OE) controls the output buffers, 
independent of device selection. Assuming that CE = OE=V]l, the output data is valid at the 
outputs after address access time from stabilizing of all addresses. The CE to output valid (tcB) is 
equal to the address access time (tACC)- 

Assuming that CE = Vil and all addresses are valid, the output data is valid at the outputs 
after toE from the falling edge of OE. 

OUTPUT DESELECT MODE 

Assuming that CE^Vih or OE = Vih, the outputs will be in a high impedance state. So two or 
more TC544000P / F’s can be connected together on a common bus line. When CB is decoded for 
device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC544000P/F has a low power standby mode controlled by the CE signal. By applying a 
high level to the CE input, the TC544000P / F is placed in the standby mode which reduce the 
operating current to lOOpA by applying MOS-high level (Vcc) and then the outputs are in a high 
impedance state, independent of the OE inputs. 
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PROGRAM MODE 

Initially, when received by customers, all bits of the TC544000P/F are in the “1” state which 
is erased state. Therefore the program operation is to introduce “O’s” data into the desired bit 
locations by electrically programming. The TC544000P/F is in the programming mode when the 
Vpp input is at 12.50V and CS is at Low under OE=Vih. 

The TC544000P / F can be programmed any location at any time either indivicually, 
sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that desired data is correctly programmed on the programmed 
bits. The verify is accomplished with OE at Vjl. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.50V) is applied to Vpp terminal, a high 
level CE and OE input inhibits the TC544000P/F from being programmed. 

Programming of two or more TC544000P / F’s in parallel with different data is easily 
accomplished. That is, all inputs except for CE and OE may be commonly connected, and a low 
level program pulse is applied to the OE of the desired device only and high level signal is 
applied to the other devices. 

HIGH SPEED PROGRAM MODE 

The device is set up in the high speed programming mode when the programming voltage 
( + 12.50V) is applied to the Vpp terminal with Vcc = 6.25V. 

The programming is achieved by applying a single low level 50ps pulse to the OE input after 
addresses and data are stable. Then the programmed data is verified by using Program Verify 
Mode. If the prograirtmed data is not correct, another program pulse of 50ps is applied and then 
the programmed data is verified. This should be repeated until the program operates correctly 
(max. 25 times). 

After correctly programming the selected address, the additional program pulse with width of 1 
time more than that needed for initial programming is applied. 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp = 5V. 
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HIGH SPEED PROGRAM MODE 
FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC544000P / F which identifies its 
manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC544000P/F by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vjl in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set to Vjh. 

These two codes possess an odd parity with the parity bit of MSB (D7). 

The following table shows electric signature of TC544000P / F. 


'IHSBIHQ 

AO 

D7 

D6 



D3 

02 

01 

DO 

HEX. 

DATA 

Manufacture Code 

ViL 


0 

0 

1 

B 

B 

B 

0 

98 

Device Code 

V|H 

B 

0 

0 


1 

B 

0 

B 

8C 


Notes; A9 = 12V±0.5V 

A1~A8, A10~A18, CR, DE=Vil 
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OUTLINE DRAWINGS 
• Plastic DIP 
DrP32-P-600 

Unit; mm 



Note : Package width and length do not Include mold protrusion, allowable mode protrusion is 0.15mm. 
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Note : Package width and length do not include mold protrusion, allowable mode protrusion is 0.15mm. 













HIGH-SPEED OTP 






1 MEGA BIT (65,536 WORDX 16 BIT) 

CMOS ONE TIME PROGRAMMABLE READ ONLY MEMORY 


PRELIMINARY 


DESCRIPTION 

The TC54H1024P/F is a 65,536 word X 16 bit one time programmable read only memory, and 
molded in a 40 pin plastic package. 

TC54H1024P/F is fabricated with the CMOS technology. Advanced circuit techniques provide 
both high speed and low power features with a maximum operating current of40mA/lMH2. 

The electrical characteristics and programming method are the same as U.V.EPROM 
TC57H1024D. Once programmed, the TC54H1024P/F cannot be erased because of using plastic 
package without transparent window. 


FEATURES 

• Peripheral circuit : CMOS 

Memory cell i N-MOS 

• Fast access time 

TC54H1024P/r-85 : 85ns 

TC54H1024P/F-10 : 100ns 

• Low power dissipation 

Active : 40mA/lMHz 
Standby ; lOOpA 


• Single 6V power supply 

• Full static operation 

• High speed programming operation : tpv/ O.lms 

• Input and output TTL compatible 

• JEDEC standard 40 pin 

• TC54H1024P; standard 40pin plastic package 

• TC54H1024F: 40pin plastic package 


PIN CONNECTION (TOP view) 



PIN NAMES 


A0~A15 

Address Inputs 

D0-D15 

Outputs (Inputs) 

CE 

Chip Enable Input 

5E 

Output Enable Input 

P5H 

Program Control Input 

Vcc 

Vcc Supply Voltage 

Vpp 

Program Supply Voltage 

Vss 

Ground 

NC 

No Connection 
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TC54H1024P/F-85 

TC54H1024P/F-10 


BLOCK DIAGRAM 


Vpp GND Vcc 


Oo Oi O2 O3 O4 O5 Os O7 0 $ OgOioOnOuOiaOisOis 



MODE SELECTION 


-PIN 

MODE 

CE 

OT 

PSivI 

Vpp 

Vcc 

D0~D15 

Power 

Read 

L 

L 

H 

5V 

5V 

Data Out 

Active 

Output Deselect 

* 

H 

« 

High Impedance 

Standby 

H 

* 

* 

Standby 

Program 

L 

* 

L 

12.75V 

6,25V 

Data In 

Active 

Program Inhibit 

H 

* 

* 

High Impedance 

L 

H 

H 

Program Verify 

m 

m 

H 

Data Out 


• H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vcc 

Vcc Power Supply Voltage 

- 0.6~7.0 

V 

Vpp 

Program Supply Voltage 

-0.6-14.0 

V 

V|N 

Input Voltage 

- 0 . 6 - 7 .0 

V 

Vin(A9) 

Input Voltage (A9) 

-0.6~13.5 

V 

V|/o 

Input/Output Voltage 

-0.6~Vcc + 0.5 

V 

Po 

Power Dissipation 

1.5 

w 

Tsoloer 

Soldering Temperature Time 

260-10 

•C-sec 

^StfQ 

Storage Temperature 

-65-125 

•c 

^oor 

Operating Temperature 

0-70 

•c 
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TC54H1024P/F-85 

TC54H1024P/F-10 


READ OPERATION 

AC/DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

TCS4H1024P/F-85/10 

Ta 

Ambient Temperature 

0~70”C 

Vcc 

Vcc Power Supply Voltage 

5V±5% 

Vpp 

Vpp Power Supply Voltage 

OV~Vcc + 0.6V 


DC and OPERATING CHARACTERISTICS 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Ili 

Input Current 

V|N = 0~Vcc 

- 

- 

±10 

pA 

kco 

Operating Current 

CE = 0V ^ , 

louT = 0mA Vie- 

- 

- 

40 

mA 

kcsi 

Standby Current 

CE = V|h 

- 

- 

1 

mA 

Iccs 2 

CE = Vcc- 0.2 V 

- 

- 

100 

pA 

V|H 

Input High Voltage 

— 

2.2 

- 

Vcc+ 0.3 

Hism 

V|L 

Input Low Voltage 

— 

-0.3 

■ - 

0.8 

■■ 

VoH 

Output High Voltage 

loH= -400pA 

2.4 

- 

- 


VoL 

Output Low Voltage 

loL®2.1mA 

- 

- 

0.4 

■■ 

IPP1 

Vpp Current 

Vpp = Vcc ± 0 . 6 V 

- 

- 

±10 

pA 

•lo 

Ouptut Leakage Current 

Vout = 0.4V~Vcc 

- 

- 

±10 

pA 

AC CHARACTERISTICS (VPP = 0V~VCC + 0.6V) 


SYMBOL 

PARAMETER 

TC54Ht024P/F-85 

TC54H1024P/F-10 

UNIT 


MIN. 



MAX. 

tACC 

Address Access Time 

- 

85 

- 

100 

ns 

tCE 

C^ to Output Valid 

- 

85 

- 

100 

toE 

SE to Output Valid 

o 

45 

- 

50 

toFI 

Ce to Output in High-Z 

o 

30 

0 

50 

tDF2 

5E to Output in High-Z 

0 

30 

0 

50 

tOH 

Output Data Hold Time 

5 

- 

10 

50 


AC TEST CONDITIONS 

Ouput Load : 

Input Pulse Rise and Fall Time ; 

Input Pulse Levels : 

Timing Measurement Reference Level : 


1 TTL Gate and CL=100pF 
10ns Max. 

0.45V to 2.4V 

Inputs 0.8V and 2.2V Outputs 0.8V and 2.0V 
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TC54H1024P/F-85 

TC54H1024P/F-10 


CAPACITANCE *(Ta = 25'’C, f=lMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

inmniii 

Input Capacitance 

V|N = 0V 

- 

6 

10 

B 

COUT 

Output Capacitance 

Vqut = OV 

- 

10 

12 


♦ This parameter is periodically sampled and is not 100% tested. 

TIMING WAVEFORMS (READ) 
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TC54H1024P/F-85 

TC54H1024P/F-10 


HIGH SPEED PROGRAM OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


-1 

SYMBOL : 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+ 0.3 

V 

VlL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

6.00 

6.25 

6.50 

V 

Vpp 1 

Vpp Power Supply Voltage 

12.50 

12.75 

13.00 

V 


DC AND OPERATING CHARACTERISTICS{Ta = 25±5°C.VCC = 6.25V±0.25V,VPP= 12.76V±0.26V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

lu 

Input Current 

V|N = 0~Vcc 

- 

- 

±10 

pA 

VoH 

Output High Voltage 

loH = - 400pA 

2.4 

- 

- 

V 

VoL 

Output Low Voltage 

Iql — 2.1mA 

- 

- 

0.4 

V 

Icc 

Vcc Supply Current 

- 

- 

- 

50 

mA 

IPP2 

Vpp Supply Current 

Vpp= 13.0V 

- 

. - 

100 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta = 25±5°C, VCC = 6.25V±0.25V, VPP= 12.75V±0.25V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

1»S 

1-AH 

Address Hold Time 

- 

2 

- 

- 

ps 

tCES 

Cf Setup Time 

- 

2 

- 

- 

ps 

tCEH 

Hold Time 

- 

2 

- 

- 

ps 

Ids 

Data 5etup Time 

- 

2 

- 

- 

ps 

^DH 

Data Hold Time 

- 

2 

- 

- 

ps 

tvs 

Vpp Setup Time 

- 

2 

- 

- 

ps 

tpw 

Program Pulse V^idth 

- 

0.095 

0.1 

0.105 

ms 

tOE 

of to Output Valid 

- 

- 

- 

500 

ns 

tDF2 

Of to Output in High-Z 

ef=ViL 

- 

- 

150 

ns 

tOES 

Uf Setup Time 

- 

2 

- 

- 

ps 


AC TEST CONDITIONS 

• Output Load : 

• Input Pulse Rise and Fall Time : 

• Input Pulse Levels ; 

'• Timing Measurement Reference Level ; 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V and 2.4V 

Input 0.8V and 2.2V, Ouptut 0.8V and 2.0V 
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TC54H1024P/F-85 

TC54H1024P/F-10 


HIGH SPEED PROGRAM OPERATION 

TIMING CHART 



Note : 1. Vcc niust be applied simultaneously or before Vpp and cut off simultaneously or after Vpp. 

2. Removing the device from socket and setting the device in socket with Vpps 12.75V may cause 
permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation, so the voltage over 14V 
should not be applied to the Vpp terminal. 

When the switching pulse voltage is applied to the Vpp terminal, the overshoot voltage of its 
pulse should not be exceeded 14V. 
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TC54H1024P/F-85 

TC54H1024P/F-10 


OPERATION INFORMATION 

The TC54H1024P/r’s six operation inodes are listed in the following table. 
Mode selection can be achieved by applying TTL level signal to all inputs. 


“—PIN 
MODE -^ 

CE 

OE 

PGM 

Vpp 

Vcc 

D0~D15 

Power 

READ 

OPERATION 

Read 

L 

im 

H 

5V 

5V 

Data Out 

Active 

Output Deselet 

* 


* 

High Impedance 

Standby 

H 

* 

* 

Standby 

PROGRAM 

OPERATION 
(Ta = 25±5"C) 

Program 

L 

* 

L 

12.75V 

6.25V 

Data in 

Active 

Program Inhibit 

H 

Ik 


High Impedance 

L 



Program Verify 

L 

L 

H 

Data Out 


Note : H ; Vjh. h > Vil, * : Vjh or Vii, 


READ MODE 

The TC54H1024P/P has three control functions. The chip enable (CE) controls the operation 
power and should be used for device selection. 

The output enable (CE) control the output buffers, independent of device selection. Assuming 
in that CE=OE=Vil and PGM = Viii, the output data is valid at the output after address access 
time from stabilizing of all addresses. 

The CE to output valid (Ice) is equal to the address access time (tACC)- 
Assuming that CE=Vil, PGM=Vih and all addresses are valid, the output data is valid at the 
outputs after toE from the falling edge of CE. 

OUTPUT DESELECT MODE 

Assuming that CE=Vih or CE=Vih, the outputs will be in a high impedance state. So two or 
more ROMs can be connected together on a common bus line. 

When is decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC54H1024P/F has a low power standby mode controlled by the CE signal. 

By applying a high level to the CE input, the TC54H1024P/F is placed in the standby mode 
which reduce the operating current to lOOpA by applying MOS-high level (Vcc) and then the 
ouptuts are in a high impedance state, independent of the CE inputs. 
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TC54H1024P/F-85 

TC54H1024P/F-10 


PROGRAM MODE 

Initially, when received by customers, all bits of the TC54H1024P/F are in the “1” state which 
is erased state. 

Therefore the program operation is to introduce O’S data into the desired bit locations by 
electrically programming. 

The levels required for all inputs are TTL, The TC54H1024P/F can be programmed any 
location at anytime - either individually, sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check that the desired data is correctly programmed on the programmed 

bits. 

The verify is accomplished with UE and CE at Vil and PGM! at Vih. 

PROGRAM INHIBIT MODE 

Under the condition that the program voltage ( +12.76V) is applied to Vpp temunal, a high 
level ^ or PGM input inhibits the TC64H1024P/F from being programmed. 

Programming of two or more EPROMs in parallel with different data is easily accomplished. 
That is, all inputs except for CE or PGM may be commonly connected, and a TTL low level 
program pulse is applied to the CE and PGM of the desired device only and TTL high level signal 
is applied to the other devices. 

HIGH SPEED PROGRAM OPERATION 

The device is set up in the high speed programming mode when the programming voltage 
( + 12.75V) is applied to the Vpp terminal with Vcc = 6.26V and PGM=Vih. 

The programming is achieved by applying a single TTL low level 0.1ms pulse the PGM input 
after addresses and data are stable. Then the programmed data is verified by using Program 
Verify Mode. 

If the programmed data is not correct, another program pulse of 0.1ms is applied and then 
programmed data is verified. This should be repeated unitl the program operates correctly (max. 
25 times), 

When programming has been completed, the data in all addresses should be verified with 
Vcc=Vpp = 5V. 
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TC54H1024P/F-85 

TC54H1024P/F-10 


HIGH SPEED PROGRAM OPERATION 
FLOW CHART 
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TC54H1024P/F-85 

TC54H1024P/F-10 


ELECTRIC SIGNATURE MODE 

Electric signature mode allows to read out a code from TC54H1024P/F which identiiies its 
manufacturer and device type. 

The programming equipment may read out manufacturer code and device code from 
TC54H1024P/F by using this mode before program operation and automatically set program voltage 
(Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the rest of 
address lines is set to Vit in read operation. Data output in this condition is manufacturer code. 
Device code is identified when address AO is set toVm. 

These two codes possess an odd parity with the parity bit of (07). 

The following table shows electric signature of TC64H1024P/F. 


' PINS 

SiGNATURE~''~'~-_ 


Qj 


Q 




m 

m 

B 

B 

B 

B 

B 

B 

B 

Q 

HEX 

DATA 

Manufacturer Code 

V|L 

• 

• 

* 

• 

• 

* 

■ 

■ 

' 

• 

• 

■ 

1 

B 

D 

fl 

♦•98 

Device Code 

V|H 

IB 

B 

B 

B 

B 

B 

B 

B 

fl 

D 

D 

D 

B 

D 

D 

n 

••89 


Notes; A9 = 12V±0.5V, Ai-Aj, Aio-Aij, CE, DE=Vil, FGM=Vih ♦:Don’t care 
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TC54H1024P/F-10 
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TC531OOOCP-12, TC531000CP 
TC531000CF-12, TC531000CF 




IM BIT (128K WORD x 8 BIT) CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 

The TC531000CP/CF is a 1,048,576 bits read only memory organized as 131,072 words by 8 
bits with a low bit cost, thus being suitable for use in program memory of micro¬ 
processor, especially character generator. The TC531000CP/CF using CMOS technology is 
most suitable for low power applications where battery operation are required. 

The TC531000CP/CF has one chip enable input CE/CE, programmable for device selection. 


FEATURES 


TC531000CP/CF 

120ns 

Version 

150ns 

Version 

Access Time (max.) 

120ns 

150ns 

Power Dissipation 
Operation Current (max.) 

40mA 

35mA 

Power Dissipation 

Standby Current (max.) 

20uA 

20yA 


Single 5V Power Supply 

All Inputs and Outputs: TTL Compatible 

Three State Outputs 

Fully Static Operation 

Programmable Chip Enable 

Package 

Plastic DIP: TC531000CP • 

Plastic FP : TC531000CF 


PIN CONNECTION 


AI 3 

c 

1 


28 


A1 2 

c 

2 


27 

3A14 

A7 

c 

3 


26 

3A13 

A6 

c 

4 


23 

DA8 

AS 

c 

5 


24 

3A9 

A4 

c 

6 

U 

23 

DAll 

A3 

c 

7 

> 

22 

DA16 

A2 

c 

8 

a. 

21 

DAIO 

Al 

c 

9 

o 

20 

DCl/CE 

AO 

c 

10 


19 

DD7 

CO 

c 

11 


18 

DD6 

D1 

c 

12 


17 

D D5 

D2 

c 

13 


16 

DD4 

GND 

c 

14 


15 

DD3 


PIN NAMES 


AO A16 

Address Inputs 

D0n,D7 

Data Outputs 

Ce/ce 

Chip Enable Input 

Vdd 

Power Supply 

GND 

Ground 


BLOCK DIAGRAM 

Vdd gnd 














TC531000CP-12, TC531000CP 
TC531000CF-12, TC531000CF 



MAXIMUM RATINGS 


SYMBOL 



Pd 


TstG 


ToPR 


TsOLDER 


Note: * Plastic FP 


ITEM 


Power Supply Voltage 


Input Voltage 


Output Voltage 


Power Dissipation 


Storage Temperature 


Operating Temperature 


RATING 


-0.5 7.0 


-0.5 Vj)j) 


0 VpD 


1 . 0 / 0.6 * 


-55 150 


-40 70 


260 • 10 



DC OPERATING CONDITIONS (Ta=-40'x-70°C) 



SYMBOL 

PARAMETER 

'^DD 

Power Supply Voltage 

ViH 

Input High Voltage 

ViL 

Input Low Voltage 


TYP. MAX. UNIT 






DC and OPERATING CHARACTERISTICS (Ta=-40'v 70°C, Vdd=5V±10%) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

Vin=0'uVdd 

- 


pA 

^LO 

Output Leakage Current 

CE=Vih, Vout“0'^^DD 

- 


lOH 

Output High Current 

Voh=2.4V 

-1.0 

- 


lOL 

Output Low Current 

Vol=0.4V 

3.2 

- 

mA 

iDDSl 

Standby Current 

CE=0.8V (CE=2.2V) 

- 

2 


IDDS2 

Standby Current 

CE=0.2V (CE=Vdd-0 

2V) 

- 

20 

UA 



Vin=Vih/Vil 

t eye Is” i20Tvs 

- 

50 


Operating Current 

lou'j^OmA 


- 

45 

mA 

IdD02 

Vin=Vdd-0-2V/0.2V 

^cycle^l^Ons 

- 

40 



^cycle“^^®'^® 

- 

35 



CAPACITANCE 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

CiN 

Input Capacitance 

f=lMHz, Ta=25°C 

- 

10 

pF 

COUT 

Output Capacitance 

f=lMHz, Ta=25‘’C 

- 

10 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC531000CP-12, TC531000CP 
TC531000CF-12, TC531000CF 


AC CHARACTERISTICS (Vi3d= 5V±10%, Ta=-AO'v 70°C) 


SYMBOL 

PARAMETER 

120ns Version 


UNIT 

MIN. 

MAX. 



*-cycle 

Cycle Time 

120 

- 

150 

HflHI 

ns 

^ACC 

Access Time 

- 

120 

- 

150 


Chip Enable Access Time 

- 

120 

- 

150 


Output Disable Time 

- 

50 

- 

50 

*^OH 

Output Hold Time 

5 

. 

5 

- 


AC TEST CONDITION 

• Output LoacL ; 

• Input Levels : 

• Timing Measurement Reference Levels 


• Input Rise and Fall Time 

TIMING WAVEFORMS 


lOOpF + ITTL 
0.6V, 2.4V 


Input : 0.8V, 2.2V 

Output: 0.8V, 2.0V 

: 5ns 


'^OUT 




I 

A0~A16 ^ 

Valid 



•acc 

CE 



1 


CE/CE ^ 






'■CE 


*OH 

'CEQ 



OPERATING MODE 


MODE 

CE(CE) 

AO "v 16 

Outputs 

Power 

Read 

L(H) 

Valid 

Data Out 

Operating 

Standby 

H(L) 

Vc 

High-Z 

Standby 


H: Vjfj, L: Vjl, *: Vjjj or Vj^ 
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TC531000CP-12, TC531000CP 
TC531000CF-12, TC531000CF 



include mold protrusion, allowable 







TC531000CP-12, TC531000CP 
TC531000CF-12, TC531000CF 



Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 


11 i..i:) I 

( ISOmil) 















TC531001CP-12. TC531001CP 
TC531001CF-12, TC531001CF 


IM BIT (128K WORD x 8 BIT) CMOS MASK ROM 
Silicon GATE CMOS 


DESCRIPTION 

The TC531001CP/CF is a 1,048,576 bits read only memory organized as 131,072 words by 8 
bits with a low bit cost, thus being suitable for use in program memory of micro¬ 
processor, and data memory, especially character generator. The TC531001CP/CF using 
CMOS technology is most suitable for low power applications where battery operations 
are required. 

The TC531001CP/CF has one chip enable input CE for device selection. 


FEATURES 


TC531001CP/CF 

120ns 

Version 

150ns 

Version 

Access Time (max.) 

120ns 

150ns 

Power Dissipation 
Operating Current (max.) 

40mA 

35mA 

Power Dissipation 

Standby Current (max.) 

20yA 

2 Op A 


PIN CONNECTION 



xcc 

1 


32 

^ '^DD 


A1 sC 

2 


31 

DN.C. 


A1 SC 

3 


30 

□ .NIC. 


A 1 2 C 

■1 


29 

□ a14 


A7C 

5 


28 

D A13 


A6C 

6 


27 

□ a8 


A5C 

7 


26 

3A9 


A-IC 

8 

> 

25 

DAI 1 


A3C 

9 


24 

□ OE 


.A2C 

10 

o 

23 

□ AlO 


AIC 

11 


22 

□ CE 


AOC 

12 


21 

□ D7 


DOC 

13 


20 

□ D6 


Dicj 

14 


19 

3D5 


D2q 

15 


18 

DD4 


GNDC 

16 


17 

□ D3 

PIN NA 

•1ES 





AO 

A16 

Address 

Inputs 

DO 

D7 

Data Output 


OE 

Output 

Enable Input 

CE 

Chip Enable 

Input 

Vdd 

Power Supply 

GND 

Ground 

N.C. 

No 

Connection 


Single 5V Power Supply 

All Inputs and Outputs: TTL Compatible 
Three State Outputs 
Fully Static Operation 


Package 

Plastic DIP: TC531001CP 


Plastic FP : TC531001CF 

BLOCK DIAGRAM 



Vdd 

o o 



11 

DO D1 D2 D3 D4 D5 D6 07 

CE 

innin 

OE 0- 

=*zO- 

OUTPUT BUFFERS 


COLUMN DECODERS 



— 


V3 

U 


1 3 1,0 7 2 X 8 bit 

a 

o 

u 

u 


ROW D 


MEMORY CELLS 


— 

















TC531001CP-12, TC531001CP 
TC531001CF-12, TC531001CF 


MAXinUfl RATINGS 


SYMBOL 



ITEM 

RATING 

Power Supply Voltage 

-0.5 7.0 

Input Voltage 

-0.5 Vdd 

Output Voltage 

0 Vdd 

Power Dissipation 

1.0/0.6 * 

Storage Temperature 

-55 150 

Operating Temperature 

-40 n, 70 

Soldering Temperature Time 

260 • 10 


UNIT 


V 


V 


V 


W 


c 


c 


°C*sec 



Note: * Plastic FP 


DC OPER.ATIMG CONDITIONS (Ta=-40-v 70°C) 


PARAMETER 


Power Supply Voltage 


Input High Voltage 


Input Low Voltage 




MAX. 

UNIT 

5.5 

V 

Vdd+0.3 

0.8 




DC and OPERATING CHARACTERISTICS (Ta=-40'''70°C, Vdd=5V±10%) 



CAPACITANCE 


sy;ibol 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

CiN 

Input Capacitance 

f=lMHz, Ta=25°C 

- 

10 

pF 


Output Capacitance 

f=lMHz, Ta-25'’C 

- 

10 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC531001CP-12, TC531001CP 
TC531001CF-12, TC531001CF 


AC CHARACTERISTICS (Ta=-40'^-70°C, Vdd=5V±10%) 


120ns Version 


^cycle 


tACC 


PARAMETER 


Cycle Time 


Chip Enable Access Time 


Output Enable Access Time 


Output Disable Time from Ce" 


Output Disable Time from 52” 


Output Hold Time 


AC TEST CONDITIONS 

• Output Load 

• Input Levels 

• Timing Measurement Reference Levels Input 

Output 

• Input Rise and Fall Time 



150ns Version 



lOOpF + ITTL 
0.6V, 2.4V 
0.8V, 2.2V 
0.8V, 2.0V 
5ns 


TIMING WAVEFORI-'IS 


Val id 


‘ACC 





OPERATION MODE 


MODE 


Read 


Standby 


Output Deselect 


H: Vjj^, L: Vj^, 



AO -v 16 

Outputs 

Power 

Valid 

Data Out 

Operating 

it 

High-Z 

Standby 

it 

High-Z 

Operating 


'= ^IH '^IL 
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TC531001CP-12, TC531001CP 
TC531001CF-12, TC531001CF 















TC531001CP-12, TC531001CP 
TC531001CF-12, TC531001CF 


Plastic FP (SOP32-P-525) 

Unit in mm 



0.8±0.2 


Note: Package width and length do not include mold protrusion, allowable mold 
protrusion is O.lSmra. 


C 1 -1 





1M BIT (65,536 WORD x 16 BIT) CMOS MASK ROM 


DESCRIPTION 


The TC531024P/F is a 1,048,676 bits read only memory organized as 65,536 words by 16 bits. 

The TC531024P/F is fabricated using Toshiba’s advanced CMOS technology which provides the high 
speed and low power features with access time of 120ns / 150ns, an operation current of 40mA at 
8.3MHz and a standby current of 20pA. 

The TC531024P/F is packaged in a standard 600mil 40pin DIP,- or 526mil 40pin SOP. 

FEATURES 

• Single 6V Power Supply 

• Fully Static Operation 

• All Input and Output ; TTL Compatible 

• Three State Output 

• 40pin 600mil width Plastic DIP 

• 40pin 625rail width Plastic SOP 


TC531024P/F 

- 12 

- 15 

Power Supply 

5V±5% 

5V± 10% 

Access Time (Max.) 

120ns 

150ns 

Power Dissipation: Operating Current (Max.) 

40mA 

35mA 

Power Dissipation : Standby Current (Max.) 

20pA 

20mA 


PIN CONNECTION 


BLOCK DIAGRAM 


(TOP VIEW) 



Vdo 

N.C. 

N.C 

A15 

A14 

A13 

A12 

All 

A10 

A9 

GNO 

A8 

A7 

A6 

A5 

A4 

A3 

A2 

A1 

AO 


PIN NAMES 


A0~A15 

Address inputs 

D0~O15 

Data Outputs 

Se 

Output Enable Input 

CE 

Chip Enable Input 

Vnn 

Power Supply 

GNO 

Ground 

N.C. 

No Connection 



F.-l.T 





















TC531024P-12, TC531024P-15 
TC531024F-12, TC531024F-15 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VoD 

Power Supply Voltage 

-0.5~7.0 

V 

V|N 

Input Voltage 

-0.5-Vod 

V 

VoUT 

Output Voltage 

0*'Vpo 

V 

Pp 

Power Dissipation 

1.0/0.6* 

W 

Tstg 

Storage Temperature 

-5S~150 

•c 

Tqpr 

Operating Temperature 

o 

1 

o 

•c 

Tsolder 

Soldering Temperature - Time 

260 '10 

•c- sec 


Note : * Plastic FP. 


D.C. OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Vpo 

Power Supply Voltage 

4.5 

5.5 

V 

V|H 

Input High Voltage 

2.2 

VpD + 0.3 

V 

V|L 

Input Low Voltage 

-0.3 

0.8 

V 


D.C. OPERATING CHARACTERISTICS (Ta = 0~70°C, Vdd = 5V±10%) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

lit 

input Leakage Current 

OVSVinSVdd 

- 

±1.0 

pA 

Ilo 

Output Leakage Current 

OVS VouT^Voo 

- 

±5.0 

Iqh 

Output High Current 

VOH = 2-4V 

- 1.0 

- 

mA 

lOL 

Output Low Current 

Vol = 0.4V 

3.2 

- 

•ddsi 

Standby Current 

ef=2.2V 

- 

El 

IpDS! 

CE = Vod-0.2V 

- 

20 

pA 

Iddoi 

Operating Current 

CE=V|1,V|n = V|h/V||. 

Iqut ~ 0mA 

t£ycle= '20ns 

- 

SO 

mA 

'tycle = ' 50ns 

- 

45 

Idd02 

CE = 0.2V, V,N = Vdo - 0.2V / 0.2V 

•out = 0mA 

'cycle ='20ns 

- 

40 

'cycle = '50ns 

- 

35 


CAPACITANCE 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

Qn 

Input Capacitance 

f= IMHi . Ta = 25'C 

- 

to 

Pf 

CoUT 

Output Capacitance 

f= IMHz , Ta = 25''C 

- 

10 

Pf 


Note : This Parameter is periodicaily sampled and is not 100% tested. 
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TC531024P-12, TC531024P~15 
TC531024F-12, TC531024F-15 


A.C. CHARACTERISTICS (Ta = O^C-TOT) 


SYMBOL 

PARAMETER 

Vod = 5V±5% 

Vdd = 5V± 10% 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tftcc 

Access Time 

- 

120 

_ 

150 

ns 

tcE 

Chip Enable Access Time 

- 

120 

- 

150 

ns 

toE 

Output Enable Access Time 

- 

70 


70 

ns 

tCED 

Output Disable Time from CE 

0 

60 

0 

60 

ns 

tOED 

Output Disable Time from DE 

0 

60 

0 

60 

ns 

tOH 

Output Hold Time 

5 

- 

5 

- 

ns 

tCYC 

Cycle Time 


- 

150 

- 

. ns 


A.C. TEST CONDITIONS 

Output Load : lOOpF + ITTL 

Input Levels : 0.6V / 2.4V 

Timing Measurement Reference Levels Input : 0.8V / 2.2V 

Output : 0.8V / 2.0V 

Input Rise and Fall Time(10%~90%) : 6ns 




OPERATION MODE 


MODE 

CE 

of 

A0-A15 

Outputs 

Power 

Read 

L 


Valid 

Data Out 

Operating 

Standby 

H 

* 

* 

High-Z 

Standby 

Output Deselect 

L 

H 

* 

High-Z 

Operating 


H:VIH L:VIL *;VIHorVIL 
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TC531024P-12, TC531024P-15 
TC531024F-12, TC531024F-15 


OUTLINE DRAWINGS 

Plastic DIP (DIP40-P-600) 

#•11: mm 



Note: Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 


F-1R 







TC531024P-12, TC531024P-15 
TC531024F-12, TC531024F-15 


OUTLINE DRAWINGS 


Plastic FP (SOP40-P-625) 



0.8 ±0.2 


Note: Package width and length do not include mold protrusion, allowable mold 
protrusion is 0,15mm. 


525 
















4M BIT (512K WORD X 8 BIT) CMOS MASK ROM 
DESCRIPTION 


The TC634000P/P is a 4,194,304 bits read only memory organized as 624,288words by 8bits. 

The TC634000P/F is fabricated using Toshiba’s advanced CMOS technology which provides the high 
speed and low power features with access time of 200ns/250ns, an operation current of 30mA at 5MHz 
and a standby current of 20pA. 

The TC534000P/F has one programmable chip enable input CB/CE for device selection. 

The TC634000P/F is packaged in a standard GOOmil 32pin DIP or 525mil 32pin SOP. 


FEATURES 

• Single 6V Power Supply 

• Access Time : 260ns (Max.) Vdd = 5V±10% 

:200ns (Max.) Vdd=5V±6% 

• Power Dissipation 

Operating Current : 30mA (Max.) 

Standby Current : 20pA (Max.) 


• All Inputs and Outputs ; TTL Compatible 

• Three State Outputs 

• Fully Static Operation 

• Programmable Chip Enable 

• Package Plastic DIP ; TC534000P 

Plastic FP : TC534000F 


PIN CONNECTION 


BLOCK DIAGRAM 


N.C. 

C 

1 ^ 

32 

A16 

i; 

2 

31 

A15 

I 

3 

30 

A12 


4 

29 

A7 

c 

5 

28 

A6 

[ 

6 

27 

AS 

[ 

7 

26 

A4 

t 

8 

25 

A3 

[ 

9 

24 

A2 

t 

10 

23 

A1 

c 

11 

22 

AO 

[ 

12 

21 

DO 

[ 

13 

20 

D1 

[ 

14 

19 

D2 

[ 

15 

18 

GND 

[ 

16 

19 


Vdd 

A18 

A17 

AM 

A13 

AS 

A9 

All 

OE 

A10 

CE/CE 

D7 

D6 

D5 

D4 

D3 


PIN NAMES 


A0~A18 

Address inputs 

D0-D7 

Data Outputs 

OE 

Output Enable Input 

CE/CE 

chip Enable Input 

Vdd 

Power Supply 

GND 

Ground 

N.C. 

No Connection 


Vdd GND 


I I 

CF o-oO-^ 


DO D1 D2 D3 04 D5 D6 07 



AISo 

A170 

A180 


OUTPUT BUFFERS 


COLUMN DECODERS 



_ 


O' 

Ul 

Q 


524,288 X 8 bit 

O 

U 

ui 

a 






o 

CC 

_ 

MEMORY CELLS 
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TC534000P/F 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdo 

Power Sui^rfy Voltage 

-0.S~7.0 

V 

Vm 

Input Voltage 

-0.5~Voo 

V 

VOUT 

Output Voltage 

O-VpD 

V 

Pd 

Power Dissipation 

1.0/0.6* 

w 

Tstg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

-40-85 

*c 

TsOtOER 

Soldering Temperature - Time 

260 • 10 

•c* sec 


Note : * Plastic FP. 


D.C. OPERATING CONDITIONS {Ta= -40~85”C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.5 

V 

V|H 

Input High Voltage 

2.2 

Voo+ 0.3 

V 

V,i 

Input Low Voltage 

-0.3 

0.8 

V 


D.C. and OPERATING CHARACTERISTICS (VoD = 5V±10?t, Ta=-40~85'O 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

•b. 

Input Leakage Oin^nt 

V,N = 0~VoD 

- 

±1.0 

pA 

ko 

Output Leakage Current 

^=V|H . VouT = 0—Voo 

- 

±5.0 

pA 

lOH 

Output High Current 

VoM = i'4V 

-1.0 

- 

mA 

*ot 

Output Low Current 

Voi.=0.4V 

2.0 

_ 

mA 

loosi 

Standby Current 

CE=Vm 

- 

2 

mA 

)OOS2 

CE=VDO.nd V|N = 0V(Voo) 

- 

20 

|lA 

Idooi 

Operating Current 

V||i = V|h/V||. , tcycie = 2S0ns 

- 

40 

mA 

Ipooj 

V|N = Vdo/OV . tt^=250ns 

- 

30 

mA 


CAPACITANCE 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

Cm 

Input CapadtaiKC 

f>1MHz , Ta-25X 

- 

8 

pF 

COUT 

Output Capacitance 

f=IMH2 , Ta = 25^: 

- 

10 

PF 


Note : Tttis Parameter is periodically sampled and is not 100% tested. 
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TC534000P/F 


A.C. CHARACTERISTICS 


SYMBOL 

PARAMETER 

Ta = - 40~85“C, Vdd = 5V ± 10% 

Ta = - 40-70“C, Vod = SV i 5% 

UNIT 

MIN. 

MAX. 

WIiN. 

MAX. 

tACC 

Access Time 

- 

250 

- 

200 

ns 

tCE 

Chip Enable Access Time 

- 

250 

- 

200 

ns 

toE 

Output Enable Access Time 

- 

70 

- 

70 

ns 

tCEO 

Output Disable Time from 

0 

70 

0 

70 

ns 

U>CD 

Output Disable Time from SF 

0 

70 

0 

70 

ns 

tOH 

Output Hold Time 

10 

- 

10 

- 

ns 

tCYC 

Cycle Time 

250 

- 

200 

- 

ns 


A.C. TEST CONDITIONS 

Output Load : lOOpF + ITTL 

Input Levels ; 0.6V , 2.4V 

Timing Measurement Reference Levels Input ; 0.8V , 2.2V 

Output : 0.8V , 2.0V 

Input Rise and Fall Time : 5ns 


TIMING WAVEFORMS 



_!£!£_ 



L'.1. ... . j 

L __= 

fSSBBI 


Wc j 

CE 




r CE 


IIHk 



. 

■ 

li 

■■■ 



n 

s 


^ toE ^ 

■ 

Bill 

■■ 

toED 

') - 








OPERATION MODE 


MODE 

tE(CE) 

0E 

A0~A18 

Outputs 

Power 

Read 

L(H) 

L 

Valid 

Data Out 

Operating 

Standby 

H(L) 

* 

* 

High-Z 

Standby 

Output Deselect 

L(H) 

H 

* 

High-Z 

Operating 


H:VIH L:VIL *:VIHorVIL 
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TC534000P/F 



Note; Package width and length do not include mold protrusion , allowable mold 
protrusion is 0.15mm. 













TC534000P/F 



Note: Package width and length do not include mold protrusion , allowable mold 
protrusion is 0.15mm. 



















TC5342CK5P/F 


4M BIT (256K WORD x 16 BIT/512K WORD x 8BIT) CMOS MASK ROM 

PRELIMINARY 

DESCRIPTION 

The TC534200P/F is a 4,194,304 bits read only memory organized as 262,144 words by 16 bits when 
a Y'rii is logical high, and is organized as 524,288 words by 8 bits when BYTE is logical low. 

The TC534200P/F is most suitable for in program memory of 16 bits microprocessor, data memory, 
and character generator. The TC534200P/F has a programmable chip enable input CE/CE for device 
selection. 

The TC534200P/F is packaged in a standard 600mil 40pin DIF, or 525mil 40 pin SOP. 


FEATURES 

• Single 5V Power Supply 

• Access Time ; 150ns (Max.} 

• Power Dissipation 

Operating Current : 50mA (Max.) 
Standby Current : 20pA (Max.) 

• Fully Static Operation 


• All Inputs and Outputs : TTL Compatible 

• Three State Outputs 

• Programmable Chip Enable 

• 40pin 600mil width Plastic DIP 

• 40pin 525mil width Plastic SOP 


PIN CONNECTION (TOP VIEW) 



PIN NAMES 


A0~A17 

Address inputs 

D0~014 

Data Outputs 

CE/CE 

Chip Enable Input 

(JE 

Output Enable Input 

D15/A-1 

Data Output Address Input 

BYTE 

Worda Byte selection Input 

Vdd 

Power Supply 

GNO 

Ground 
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TC534200P/F 


BLOCK DIAGRAM 


FiTE 

UE 

CE 


A-1 

AO 

A17 


Vss VoD D1S DO 



MODE SELECTION 


MODE 

CE(CE) 

CE 

FvTE 

D0-D7 

D8-D14 

D15/A-1 

Read (16 Bit) 

l.(H) 

IB! 

H 

Data Out 

Read (8 Bit) 

L(H) 

■■ 


Data Out 
(Lower 8bit) 

High Impedance 

L 

Read (8 Sit) 

L(H) 


n 

Data Out 
(Upper 8bit) 

High Impedance 

H 

Output Deselect 

L(H) 

H 

• 

High Impedance 

Standby 

H (L) 

* 

• 

High Impedance 


H : ViH L : ViL * ; V|h or Vh, 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.5~7.0 

V 

V|N 

Input Voltage 

-0.5~Voo 

V 

VOUT 

Output Voltage 

0~Voo 

V 

Pp 

Power Dissipation 

1.0/0.6* 

w 

Tstg 

Storage Temperature 

-5S~150 

”C 

Topr 

^ Operating Temperature 

-40~85 

•c 

Tsoloer 

Soldering Temperature • Time 

260 • 10 

”C • sec 


* SOP 
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TC534200P/F 


D.C. OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 



MAX. 

UNIT 

VpD 

Power Supply Voltage 

4.5 

S.O 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vdd + 0-3 

V 

V|L 

Input Low Voltage 

-0.3 

- 

0.8 

V 


D.C. and OPERATING CHARACTERISTICS (Ta = 0~70‘’C) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

V|N = 0—VoD 

- 

± 1.0 

pA 

•lo 

Output Leakage Current 

VquT* 

- 

±5.0 

PA 

Iqh 

Output High Current 

Voh = 2-4V 

-1.0 

- 

mA 

lOL 

Output Low Current 

Vol=0.4V 

2.0 


mA 

IpDSI 

Standby Current 

CE=Vih 

- 

2 

mA 

ipost 

?E=Vdd-0.2V 

- 

20 

pA 

loDOt 

Operating Current 

V|n = V|h/Vii. , tcycle=150ns 

- 

60 

mA 

boo? 

V|N = VpD - 0.2 V / 0.2 V tjycie = 150ns 

- 

50 

1 

mA 


CAPACITANCE 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

C|N 

Input Capacitance 

f=1MHa , Ta = 25*C 

- 

10 

PF 

COUT 

Output Capacitance 

f= 1MHz , Ta = 25"C 

- 

10 

PF 


Note : This Parameter is periodically sampled and is not 100% tested. 
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TC534200P/F 


A.C. CHARACTERISTICS 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

tcYc 

Cyde Time 

ISO 

- 

ns 

tftCC 

Address Access Time 

- 

150 

ns 

tCE 

Chip Enable Access Time 

- 

ISO 

ns 

tST 

BYTE Access Time 

- 

150 

ns 

to€ 

Output Enable Access Time 

- 

70 

ns 

*CED 

Output Disable Time from CE 

- 

60 

ns 

<OEO 

Output Disable Time from GE 

- 

60 

ns 

t*TO 

Output Disable Time from BYTE 


60 

ns 

tOH 

Output Hold Time 

s 

- 

ns 


A.C. TEST CONDITIONS 


Output Load 

: lOOpF + ITTL 

Input Levels 

: 0.6V , 2.4V 

Timing Measurement Reference Levels 

Input ; 0.8V , 2.2V 


Output ; 0.8V , 2,0V 

Input Rise Etnd Fall Time 

: 5ns 


TIMING WAVEFORMS 

WORD-WIDE READ MODE 
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TC534200P/F 


BYTE-WIDE READ MODE 



BYTE TRANSITION 


A0~A17 



Note; OE=V|l 
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TC534200P/F 


OUTLINE DRAWINGS 
• Plastic DIP 
DIP40-P-600 

Unit: mm 



Note ; Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm. 





TC534200P/F 


















8M BIT (512K WORD x 16 BIT/1M WORD x 8B1T) CMOS MASK ROM 

PRELIMINARY 

DESCRIPTION 

The TC538200F/F is s 8,388,608 bits read only memory organized as 524,288 words by 16 bits when 
jBYTJi: is logical high, and is organized as 1,048,576 words by 8 bits when BYTJS is logical low. 

The TC538200P/F is most suitable for the program memory, data memory, and character generator. 
The TC538200P/F has a programmable chip enable input CE/CE for device selection. 

The TC538200P/F is packaged in a standard 600mil 42pin DIP, or 600mil 44 pin SOP. 


FEATURES 

• Single 5V Power Supply 

• Access Time 

• Power Dissipation 

Operating Current 
Standby Current 

• Fully Static Operation 


• All Inputs and Outputs : TTL Compatible 

200ns ( Max.) • Three State Outputs 

• Programmable Chip Enable 

50mA (Max.) • 42pin 600mil width Plastic DIP 

100pA (Maz.) • 44pin eOOmil width Plastic SOP 


PIN CONNECTION fTOP VIEW) 


PIN NAMES 




N.C 

N.C. 

AS 

A9 

A10 

All 

A12 

A13 

A14 

A15 

At6 

byte 

GND 

D1»A-1 

07 

D14 

06 

013 

05 

012 

04 

VoD 


A0~A18 

Address inputs 

D0~D14 

Data Outputs 

CE/CE 

Chip Enable Input 

DE 

Output Enable Input 

015/A-1 

Data Output/Address Input 

byte 

Word, Byte selection Input 

Voo 

Power Supply 

GND 

Ground 

N.C 

No Connection 
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TC538200P/F 


BLOCK DIAGRAM 


5VTE 

m 

tE 


A-1 

AO 


A18 


Vpo GND D15 DO 



MODE SELECTION 


MODE 

CE(CE) 

OE 

Byte 

D0-D7 

DS-D14 

D1S/A-1 

Power 

Read (16 Bit) 

L (H) 

n 

H 

Datd Out 

Active 

Read (8 Bit) 

L(H) 

L 


Data Out 
(Lower 8bit) 

High Impedance 

L 

Active 

Read (8 Bit) 

L(H) 

B 

L 

Data Out 
(Upper 8bit) 

High Impedance 

H 

Active 

Output Deselect 

L(H) 

H 

« 

High Impedance 

Active 

Standby 

H (U 

* 

* 

High Impedance 

Standby 


H : ViH L ; Vii, • : Vjh or V|i, 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VoD 

Power Supply Voltage 

-0.5~7,0 

V 

V,N 

Input Voltage 

-O.S~Vdo 

V 

VOUT 

Output Voltage 

0~Vdo 

V 

Po 

Power Dissipation 

1.0/0.6* 

w 

Tstg 

Storage Temperature 

-SS~150 

•c 

Topr 

Operating Temperature 

0~70 

•c 

Tsolder 

Soldering Temperature • Time 

260 • 10 

•C- sec 


* SOP 
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TC538200P/F 


D.C. OPERATING CONDITIONS (Ta^0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

VoD + 0.3 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 


D.C. and OPERATING CHARACTERISTICS (Ta = 0~70‘‘C) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

lit 

Input Leakage Current 

Vin = 0~Vdo 

- 

±1.0 

pA 

Ilo 

Output Leakage Current 

Vout = 0-Vdd 

- 

mm 

pA 

Iqh 

Output High Current 

Voh=2.4V 

-1.0 


mA 

lOL 

Output Low Current 

Vol=0.4V 

2.0 

- 

mA 

Ipost 

Standby Current 

eE=v,H 

- 

2 

mA 

Ipost 

!rE=VoD-0.2V 

- 

1O0 

pA 

booi 

Operating Current 

V|n = Vih/V|l , tcycle = 200n$ 

- 

60 

mA 

boot 

ViN = Voo - 0.2 V / 0.2V,tcyci, = 200ns 

- 

SO 

mA 


CAPACITANCE f=1MHz , Ta = 25''C 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

Qn 

Input Capacitance 

< 

2 

n 

o 

< 

- 

10 

pf 

Q)ut 

Output Capacitance 

VouT = 0V 

- 

12 

PF 


Note : This Parameter is periodically sampled and is not 100% tested. 
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TC538200P/F 


A.C. CHARACTERISTICS (Ta = 0~70*C.Voo = 5V±10%) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

tcYC 

Cyde Time 

200 

- 

m 

Ucc 

Address Aaess Time 

- 

200 

m 

ta 

Chip Enable Access Time 

- 

200 

ns 

tax 

BVTE Access Time 

- 

200 

ns 

k>E 

OutfHit EnaMe ^ce$s Time 

- 

70 

ns 

tCED 

Output Disable Time from S 

- 

60 

ns 

toco 

Output Disable Time from ^ 

- 

60 

ns 

taro 

Output Disable Time from BYTE 

- 

60 

ns 

tOH 

Output Hold Time 

5 

- 

ns 


A.C. TEST CONDITIONS 


Out^iut Load 

: lOOpF + ITTL 

Input Levels 

: 0.6V . 2.4V 

Timing Measurement Reference Ijevels 

Input : 0.8V , 2.2V 


Output.: 0.8V , 2.0V 

Input Rise and Fall Time 

; 5ns 


TIMING WAVEFORMS 
WORD-WIDE R£AD"WODE 
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Note: CE(CE) = V|h(V|J, OE = V|l 


TC538200P/F 




High Z 
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TC538200P/F 

















TC538200P/F 


OUTLINE DRAWINGS 


• Plastic SOP 


SOF44-P-600 



0.810.2 


Note ; Package width and length do not include mold protrusion, allowable mold protrusion is 0.15mm. 


















I 


16M BIT (1M WORD X 16 BIT/2M WORD X 8BIT) CMOS MASK ROM 



PRELIMINARY 

DESCRIPTION 

The TCS316200P/F is a 16,777,216 bits read only memoiy organized as 1,048,576 words by 16 bits 
when BY^E is logical high, and is organized as 2,097,152 words by 8 bits, when BYTE is logical low. 

The TC5316200P/F is most suitable for the program memoiy. data memory, and character generator. 
The TC5316200P/F has a programmable chip enable input CE/CE for device selection. 

The TC5316200F/F is packaged in a standard 600mil 42pin DIP, or 600mil 44 pin SOP. 

FEATURES 

• Single 5V Power Supply 

• Access Time 
a Power Dissipation 

Operating Current 
Standby Current 

• Fully Static Operation 


PIN CONNECTION (TOP VIEW) PIN NAMES 



TC5316200P TC5316200F 


a All Inputs and Outputs : TTL Compatible 
; 200ns (Max.) a Three State Outputs 

a Programmable Chip Enable 
: 50mA {Max.) a 42pin 600mil width Plastic DIF 

: lOOpA (Max.) a 44pin 600mil width Plastic SOP 
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TC5316200P/F 


BLOCK DIAGRAM 


5VTE 

Of 

Of 

A-1 

AO 

A19 


VoD GND D15 DO 



MODE SELECTION 


MODE 

CE<CE) 

Of 

SvTf 

D0-D7 

D8-D14 

D15/A-1 

Power 

Read (16 Bit) 

L<H) 

L 

H 

Data Out 

Active 

Read (8 Bit) 

L(H) 

L 

L 

Data Out 
(Lower Bbit) 

High Impedance 

L 

Active 

Read (8 Bit) 

L(H) 

■■ 

L 

Data Out 
(Upper Bbit) 

High Impedance 

H 

Aaive 

Output Deselect 

L(H) 

H 

« 

High Impedance 

Active 

Standby 

H (L) 

* 

* 

High Impedance 

Standby 


H ; V,H L : V, 1 , • : V,h or V,l 
MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Voo 

Power Supply Voltage 

-0.5-7.0 

V 

V.N 

Input Voltage 

-O.S~Vdp 

V 

VoUT 

Output Voltage 

O-VpD 

V 

Po 

Power Dissipation 

1.0/0.6* 

w 

Tsto 

Storage Temperature 

-55-150 

•c 

Tore 

Operating Temperature 

0-70 

•c 

Tsoider 

Soldering Temperature ■ Time 

260 • 10 

•c- sec 


* SOP 
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TC5316200P/F 


D.C. OPERATING CONDITIONS (Ta = 0~70“C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

■ai 

5.0 

m 

V 

V|H 

Input High Voltage 

2.2 

- 

Voo+0.3 

V 

V,L 

Input Low Voltage 

-0.3 

- 

0.8 

V 


D.C. and OPERATING CHARACTERISTICS (Ta = 0~70“C) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

l|L 

Input Leakage Current 

Vin = 0~Vdo 

- 

11.0 

pA 

*10 

Output Leakage Current 

Vout^O^Vod 

- 

IIQH 

pA 

ion 

Output High Current 

Voh = 2.4V 

-1.0 

- 

mA 

■OL 

Output Low Current 

Vol=0.4V 

laoiii 

- 

mA 

bosi 

Standby Current 

CE=Vih 

- 

2 

mA 

bl)S2 

CF= Vdd-0.2V 

- 

100 

pA 

Iddoi 

Operating Current 

V|N = V|h/Vu, , tcycie = 200n$ 

- 

60 

mA 

Idoo2 

ViN = Voo - 0.2V / 0.2 V tt,cl. = 200ns 

- 

SO 

mA 


CAPACITANCE , Ta = 25'’C 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

Qn 

input Capacitance 

< 

z 

II 

o 

< 

- 

10 

PF 

CoUT 

Output Capacitance 

Vqut = OV 

- 

12 

PF 


Note : This Parameter is periodically sampled and is not 100% tested. 


















































































TC5316200P/F 


A.C. CHARACTERISTICS fTa = 0~70 *C,Vdd = 5V ± lOH) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

tore 

Cycle Time 

200 

- 

ns 

Ucc 

Address Access Time 

- 

200 

ns 

tcE 

Chip Enable Access Time 

- 

200 

ns 

t»T 

BTTE Access Time 

- 

200 

ns 

toE 

Output Enable Access Time 

- 

70 

ns 

*ao 

Output Disable Time from i!E 

- 

60 

ns 

tOCD 

Output Disable Time from OT 

- ■ 

60 

ns 

tSTD 

Output Disable Time from BYTE 

- 

60 

ns 

tOH 

Output Hold Time 

5 

- 

ns 


A.C. TEST CONDITIONS 


Output Load 


: lOOpF + ITTL 

Input Levels 


: 0.gV , 2.4V 

Timing Measurem^t Reference Levels 

Input 

: 0.8V . 2.2V 


Output 

: 0.8V , 2.0V 

Input Rise and Fall Time 


: 5ns 


TIMING WAVEFORMS 
WORD-WIDE READ MODE 
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TC5316200P/F 



Note: CE(^).v,h(Vii), Of = V|L 
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TC5316200P/F 


OUTLINE DRAWINGS 
• Plastic DIP 
DIP42-P-600. 

Unit: mm 



Note : Package width and length do not include mold protrusion, allowable mold protrusion is O.lSmm. 





TC5316200P/F 


OUTLINE DRAWINGS 

• Plastic SOP 
SOP44-P-600 

















4M BIT (512K WORD X 8 BIT) CMOS MASK ROM 


TC534000AP/AF 


PRELIMINARY 

DESCRIPTION 

The TC534000AP/AF is a 4,194,304 bits read only memory organized as 624,288words by 8bits. 

The TC534000AP/AF is fabricated using Toshiba’s advanced CMOS technology which provides the 
high speed and low power features with access time of 150ns, an operation current of 4QmA at 6.7MHz 
and a standby current of 20pA. 

The TC534000AP/AF has one programmable chip enable input CE/CE for device selection. 

The TC534000AP/AF is packaged in a standard OOOmil 32pin DIP or 525mil 32pin SOP. 

FEATURES 


Single 5V Power Supply 

Access Time : ISOns (Maz.) Vdd=6V±10% 

Power Dissipation 

Operating Current: 40mA (Max.) 

Standby Current : 20pA (Max.) 


• All Inputs and Outputs : TTL Compatible 

• Three State Outputs 

• Fully Static Operation 

• Programmable Chip Enable 

• Package Plastic DIP : TCS34000AP 

Plastic FP :TC634000AF 


PIN CONNECTION 


BLOCK DIAGRAM 



Voo 

AIS 

A17 

AU 

AI3 

AS 

A9 

All 

GE 

A10 

cua 

D7 

06 

05 

04 

03 


PIN NAMES 


A0~A18 

Address inputs 

00-07 

Oata Outputs 

GE 

Output Enable Input 

CE/CE 

Chip Enable input 

Voo 

Power Supply 

GNO 

Ground 

N.C. 

No Corutection 


Vqo gno 
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TC534000AP/AF 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Voo 

Power Supply Voltage 

-0.5-7.0 

V 

V|N 

Input Voltage 

-O.S~Vbo 

V 

VoUT 

Output Voltage 

0~VoD 

V 

Po 

Power Dissipation 

1.0/0.6* 

W 

Tstg 

Storage Temperature 

-55~1S0 

•c 

Tops 

Operating Temperature 

0~70 

•c 

Tsolder 

Soldering Temperature - Time 

260 • to 

•c- sec 


Note : * Plastic FP. 


D.C. OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Vdd 

Pow«r Supply Voltage 

4.5 

5.S 

V 

ViH 

input High Voltage 

2.2 

Voo+ 0.3 

V 

VlL 

Input Low Voltage 

-0.3 

0.8 

V 


D.C. and OPERATING CHARACTERISTICS (Vdd = 5V+10% , Ta = 0~70'’C) 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

lit 

Input Leakage Current 

ViN'O-VoD 

- 

ti.o 

pA 

Ilo 

Output Leakage Current 

CE=Vih , Vout=0*'Vdd 

- 

±5.0 

pA 

loH 

Output High Current 

Voh = 2.4V 

-1.0 

- 

mA 

loL 

Output Low Current 

Voi,= 0.4V 

2.0 

- 

mA 

loost 

Standby Current 

CE=V|h 

- 

2 

mA 

IpOSE 

ff=V0D .ndV,N = 0V(VDD) 

- 

20 

pA 

booi 

Operating Current 

V|N = Vih/V|l , tcycifstSOns 


SO 

mA 

boOE 

Vin = Vdd/0V . tcycie= ISOns 

- 

40 

mA 


CAPACITANCE 


SYMBOL 

PARAMETER 

CONDITIONS 

MIN. 

MAX. 

UNIT 

CiN 

Input Capacitance 

f=1MHz , Ta = 25*C 

- 

10 

PF 

COUT 

Output Capacitance 

f=1MHz , Ta = 25*C 

- 

10 

PF 


Note; This Parameter is periodically sampled and is not 100% tested. 
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TC534000AP/AF 


A.C. CHARAaERISTlCS 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Ucc 

Access Time 

- 

ISO 

n$ 

tcE 

Chip Enable Access Time 

- 

150 

n$ 

'OE 

Output Enable Access Time 

- 

70 

ns 

tCED 

Output Disable Time from HE 

0 

60 

ns 

tOED 

Output Disabie Time from OE 

0 

60 

ns 

k)H 

Output Hold Time 

10 

- 

ns 

tCYC 

Cycle Time 

150 

- 

ns 


A.C. TEST CONDITIONS 

Output Load : lOOpF + ITTL 

Input Levels : 0.6V , 2.4V 

Timing Measurement Reference Levels Input : 0.8V , 2.2V 

Output : 0.8V , 2.0V 

Input Rise and Fall Time : 5ns 


TIMING WAVEFORMS 




OPERATION MODE 


MODE 

CE(ce) 

(3E 

A0-A18 

Outputs 

Power 

Read 

L(H) 

L 

Valid 

Data Out 

Operating 

Standby 

H(L) 

♦ 

* 

High-Z 

Standby 

Output Deselect 

L(H) 

H 

* 

High-Z 

Operating 


H:VIH L;VIL *:VIHorVIL 


E-51 

























































TC534000AP/AF 


OUTLINE DRAWINGS 
Plastic DIP (DIP32-P-600) 

UNIT; mm 



Note: Package width and length do not include mold protrusion, allowable mold 
protrusion is O.l&mm. 
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TC534000AP/AF 



Note: Package width and length do not include mold protrusion, 
protrusion is 0.15mm. 






















TC53H1024P-85 


TARGET 


1M BIT (64K WORD X 1 6 BIT) HIGH-SPEED CMOS MASK ROM 
SILICON GATE CMOS 

DESCRIPTION 

The TC53H1024P Is a high-speed 1,048,576 bits read only memory organized as 65,536 words by 16 bits 
with a low bit cost, thus being suitable for use in program memory of microprocessors. 

The TC53H1024P is molded in a 40 pin standard plastic package, 0,6 Inch in width. 

FEATURES 


TC53H1024P 

-85 

Access Time (max) 

85ns 

Power Dissipation 
Operation Current (max) 

60mA 

Power Dissipation 

Standby Current (max) 

lOOuA 


• All Inputs and Outputs: TTL Compatible 

• Three State Outputs 

• Fully Static Operation 

• Pin Compatible with 1M High-Speed EPROM TC57H1024D 

• Package 

Plastic DIP: TC53H1024P 


• Single 5V Power Supply 


PIN CONNECTION 


BLOCK DIAGRAM 


(TOPVIfW) 













Flash E2 PROM 




TC58257AP/AF-17LV, TC58257AP/AF-20LV 

TC58257AP/AF-25LV 


TC58257AP/AF 32,768 WORD x 8 BIT ELECTRICALLY CHIP ERASABLE AND PROGRAMMABLE READ ONLY 

PRELIMINARY 


IDESCRIPTIONI 


TC58257AP/AF is a 32,768 wordx 8 bit electrically chip erasable and programmable read 
only memory, and molded in a 28 pin plastic package. The TC58257AP/AF's access time is 
170ns/200ns/250ns, and has low power standby mode which reduces the power dissipation 
without increasing access time. The electrical characteristics are the same as U.V.EPROM 
TC57256AD's. For program operation, the programming is achieved by using the high speed 
programming mode. The TC53257AP/AF has an electrically chip erasing mode which can erase 
whole bits at the same time. 


Peripheral circuit: CMOS 
Memory cell : NMOS 

Fast access time: TC58257AP/AF-17LV 
TC58257AP/AF-20LV 
TC58257AP/AF-25LV 
Low power dissipation 
Active : 30mA/5.9MHa 

Standby: lOOpA 


Full static operation 
High speed programming mode 
Electrically chip erasing mode 
Inputs and outputs TTL compatibility 
Pin compatible with MASK ROM TC53257P, 
TMM23256P, EPROM TMM27256D/AD, and 
TC57256D/AD, one time PROM 
TMM24256P/AP/AF and TC54256P/AP/AF 
Standard 28 pin DIP 
plastic package : TC58257AP 

Plastic Flat package: TC58257AF 


(PIN connection! (TOP VIEW) 



'cc 

AM 

A13 

AS 

A9/ERS 

All 


BLOCK DIAGRAM! 


CE OE CIRCUIT 


OUTPUT BUFFERS 


ERASE 

CIRCUIT 


H.V. 

DETECTION 

CIRCUIT 


COLUMN 


64 

DECODER 




COLUMN I/O 
CIRCUIT 


PIN names! 


AO c 
( 

A9/ERS' 
I 

A14 ' 


ADDRESS 

BUFFER 


ROW 

.512 




MEMORY CELL 
ARRAY 
32.768 X8 


A0^.A14 Address Inputs 
OO'vQ? Output (Input) 
PP Chip Enable 
Input 

— Output Enable 
Input 

Address And 
A9/ERS Erase Control 



Input 

Vpp 

Program And 

Erase Power 
Supply Voltage 

vcc 

Vcc Power 

Supply Voltage 

GNT) 

Ground 


Pin 

Mode 

CE 

OE 

Read 

T 

L 

Output Deselect 

it 

H 

Standby 

H 

it 

Program 

L 

H 

Program Inhibit 

K 

* 

Program Verify 

L 

L 

Chip Erase 

L 

H 

Chip Erase Inhibit 

_H 

it 


Vpp 

1 

Vcc 

A0^>A8 

(lClv-14) 

O0'^07 



it 

Data Output 

5V 

5V 

it 

High Impedance 



it 

High Impedance 



it 

Data Input 

12V 

5V 

it 

High Impedance 



it 

Data Out 

] 2V 

SV 

it 

Don't Care 


’ 

it 

High -Impedance 


lActive 


Active 
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TC58257AP/AF-17LV, TC58257AP/AF-20LV 
TC58257AP/AF-25LV 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

vcc 

Vcc Power Supply Voltage 

-O.e-v 7.0 

V 

Vpp 

Program Supply Voltage 

-0.6'vl4.0 

V 

ViN 

Input Voltage 

-O.O'v 7.0 

V 

^1/0 

Input/Output Voltage 

-0.6 '\< Vj|<(.+0.5 

V 


Power Dissipation 

1.5 

W 

TsOLDER 

Soldering Temperature • Time 

260 • 10 

®C • sec 

TsTG 

Storage Temperature 

-65^.125 

“C 

Tqpr 

Operating Temperature 

-10-v 70 

•c 

New 

Erase Write Endurance 

100 

Cycles 


READ OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+0.3 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

Vcc Power Supply Voltage 

4.50 

5.00 

5.50 

V 

Vpp 

Vpp Power Supply Voltage 

Vcc-0.6 

Vcc 

'^CC+O.S 

V 


DC AND OPERATING CHARACTERISTICS (Ta—10'''TCC, Vcc-5V±10%) 
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TC58257AP/AF-17LV, TC58257AP/AF-20LV 

TC58257AP/AF-25LV 


AC CHARACTERISTICS (Ta—lO-v 70°C, Vcc“5V±10%, Vpp=Vcc±0.6V) 


SYMBOL 

PARA-METER 

TEST CONDITION 

-17 

-20 

-25 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

^ACC 

Address Access Time 

CE=OE=Vil 

- 

170 

- 

200 

- 

250 

ns 

’=CE 

CE to Output Valid 

OE-Vix, 

- 

170 

- 

200 

- 

250 

ns 

toE 

5F to Output Valid 

CE=Vii, 

- 

70 

- 

70 

- 

100 

ns 

‘^DFl 

CE to Output in High-Z 

OE=Vil 

0 

60 

0 

60 

0 

90 

ns 

*^DF2 

OE to Output in High-Z 

CE=Vil 

0 

60 

0 

60 

0 

90 

ns 

tOH 

Output Data Hold Time 

Ce-OE-Vil 

0 

- 

0 

- 

0 

Bi 

ns 


AC TEST CONDITIONS 

’ Output Load ; 

• Input Pulse Rise and Fall Times ; 

• Input Pulse Levels : 

• Timing Measurement Reference Level; 


CAPACITANCE *(Ta=25'’C, f=lMH 2 ) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

VjN-OV 

- 

4 

6 

pF 

COUT 

Output Capacitance 

VouT“0V 

- 

8 

12 

pF 


* This parameter is periodically sampled and is not 100% tested. 


TIMING WAVEFORMS (READ) 



1 TTL Gate and CL=100pF 
10ns Max. 

0.45V-v- 2.4V 

Inputs 0.8V and 2.2V, Outputs 0.8V and 2.0V 
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TC58257AP/AF-17LV, TC58257AP/AF-20LV 
TC58257AP/AF-25LV 


PROGRAM OPERATION 

DC RECOWIENOED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+T • 0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

V 

Vcc 

^CC Power Supply Voltage 

4.5 

5.0 

5.5 

V 

Vpp 

Vpp Power Supply Voltage 

11.5 

12.0 

12.5 

V 


DC AND OPERATING CHARACTERISTICS (Ta=-10'v 70°C, Vcc"5.0V±10%, Vpp»12.0V±0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

VlN“0''' Vcc 

- 

- 

10 

uA 

VOK 

Output High Voltage 

IOH“”A00iiA 

mm 

- 

- 

V 

VoL 

Output Lox^ Voltage 

I0L*2.1mA 

- 

- 


V 

icc 

Vcc Supply Current 

- 

- 

- 

40 

mA 

Ipp2 

Vpp Supply Current 

Vpp=13.0V 

- 

- 

50 

mA 


AC PROGRAMMING CHARACTERISTICS (Ta»-10''-TO'C, Vcc“5.0V±10%, Vpp-12.0V+0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tAS 

Address Setup Time 

- 

2 

- 

- 

us 

tAH 

Address Hold Time 

- 

2 

- 

- 

us 

tCES 

CE Setup Time 

- 

2 

- 

- 

us 

•^CEH 

CE Hold Time 

- 

2 

- 

- 

US 

^OES 

^ Setup Time 

- 

2 

- 

- 

US 

*^OEH 

OE Hold Time 

- 

2 

- 

- 

US 

tDS 

Data Setup Time 

- 

2 

- 

- 

US 

tDH 

Data Hold Time 

- 

2 

- 

- 

US 

tvs 

Vpp Setup Time 

- 

2 

- 

- 

US 

tpw 

Initial Program Pulse Width 


0.95 


1.05 

ms 

tOPW 

Overprogram Pulse V/idth 

Note 1 

2.85 

3 

78.75 

ms 

tDV 

Cl to Output Valid 

OE-Vjl 

- 

- 

1 

us 

tDFl 

CE to Output in High-Z 

5I»Vil 

- 

- 

150 

ns 


AC TEST CONDITIONS 


• Output Load : 

• Input Pulse Rise and Fall Times : 

• Input Pulse Levels : 

• Timing Measurement Reference Level: 

Note 1: The length of the overprogram 
value X. 


1 TTL Gate and Cl (lOOpF) 

10ns Max. 

0.45V-v 2.4V 

Input 0.8V and 2.2V, Output 0.8V and 2.0V 
pulse may vary as a function of the counter 
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TC58257AP/AF-17LV, TC58257AP/AF-20LV 

TC58257AP/AF-25LV 


TIMING WAVEFORI'IS (PROGRAM) 
(Vcc‘=5.0V±10%, Vpp-12.0V+0.5V) 



Note 1. Vqq must be applied simultaneously or before Vpp and cut off simultaneously 
or after Vpp. 

2. Removing the device from socket and settiiig the device in socket with Vpp»12.0V 
may cause permanent damage to the device. 

3. The Vpp supply voltage is permitted up to 14V for program operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 

klien the s\d.tchlng pulse voltage is applied to the Vpp terminal, the overshoot 
voltage of its pulse should not exceed 14V. 
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TC58257AP/AF-17LV, TC58257AP/AF-20LV 
TC58257AP/AF-25LV 


ERASE OPERATION 

DC RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

ViH 

Input High Voltage 

2.2 

- 

Vcc+1.0 

V 

ViL 

Input Low Voltage 

-0.3 

- 

0.8 

mm 

Vcc 

Vcc Power Supply Voltage 

4.5 


5.5 

■■ 

Vpp 

Vpp Power Supply Voltage 

11.5 

12.0 

12.5 

Bi 

ViHH 

Input High Voltage 

11.5 

12.0 

12.5 

V 


DC AND OPERATING CHARACTERISTICS (Ta=-10'v TO-C, Vcc-5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

ILI 

Input Current 

Vi{5=0'v. Vcc 

- 

- 

+10 

pA 

^LIE 

A9/ERS Input Current 

A9/ERS=0‘vVihH 

- 

- 

±100 

pA 

ICC 

Vcc Supply Current 

- 

- 

- 

40 

mA 

IPP2 

Vpp Supply Current 

Vpp=12.5V 

- 

- 

50 

mA 


AC ERASING CHARACTERISTICS (Ta=-10'v 70°C, V(;c=5V±10%, Vpp=12.0V±0.5V) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

tCES 

CE Setup Time 

- 

2 

- 

- 

wm 

•^CEH 

CE Hold Time 

- 

2 

- 

- 


^OES 

61 Setup Time 

- 

2 

- 

- 

BS 

tOEH 

61 Hold Time 

- 

500 

- 

- 


CDS 

Data Setup Time 

- 

2 

- 

- 



Data Hold Time 

- 

500 

- 

- 

■w 

*^VS 

Vpp Setup Time 

- 

2 

- 

- 

ps 

t^VH 

Vpp Hold Time 

- 

500 

- 

- 


tES 

A9/ERS Setup Time 

- 

2 

- 

- 

■Si 


A9/ERS Hold Time 

- 

2 

- 

- 

— 

tEW 

Erase Pulse Width 

6e=«Vil,61=Vih,A9»VihH 

1950 

2000 

2050 

ms 

'^DFl 

CE to Output in High-Z 

6E=Vil 

- 

- 

150 

ns 


Input Pulse Rise and Fall Time: 10ns Max. 
Input Pulse Levels ; 0.45V'v 2.4V 
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TC58257AP/AF-17LV, TC58257AP/AF-20LV 

TC58257AP/AF-25LV 


TIMING WAVEFORMS (ERASE) 
(Vcc=5V±10%, Vpp=12.0V±0.5V) 



Note 1. Vcc must be applied simultaneously or before Vpp and cut off simultaneously 
or after 

2. Removing the device from socket and setting the device in socket with 
Vpp=12.0V may cause permanent damage to the device. 


3. The Vpp supply voltage is permitted up to 14V for erase operation. 

So the voltage over 14V should not be applied to the Vpp terminal. 
When the switching pulse voltage is applied to the Vpp terminal, the 
overshoot voltage of its pulse should not exceed 14V. 
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TC58257AP/AF-17LV, TC58257AP/AF-20L.V 
TC58257AP/AF-25LV 


Read ~ ---- 

CE 

OE 

A9 

Vpp 

'^CC 

OO-v-OT 

Power 

Read 

Operation 

Read 

D 

B 

ft 

5V 

5V 

Data Out 

Active 

Output Deselect 

B 

H 

ft 

High Impedance 

Standby 

H 

B 

B 

High Impedance 

Standby 

Program 

Operation 

Program 

B 

H 

ft 

12V 

5V 

Data In 

Active 

Program Inhibit 

H 

* 

B 

High Impedance 

Program Verify 

B 

B 

B 

Data Out 

Erase 

Operation 

Erase 

B 

H 

12V 

12V 

5V 

Don't Care 

Active 

Erase Inhibit 

H 

* 

High Impedance 


Note; H; V^. U Vil, *; Vjh or Vjl 


READ MODE 

The TC58257AP/AF has two control functions. The chip enable (CE) controls the operat 
power and should he used for device selection. The output enable (OE) controls the 
output buffers, Independent of device selection. Assuming that £e-OE»Vil, the output 
data is valid at the outputs after address access time from stabilizing of all ad¬ 
dresses. The CE to output valid (teg) is equal to the address access time (tACC)* 
Assuming that and all addresses are valid, the output data is valid at the 

outputs after tQE from the falling edge of OE. 


OUTPUT DESELECT MODE 

Assuming that (JI-Vijj or 5 e«Vih, the outputs will be in a high impedance state. So two 
or more TC58257AP/AF's can be connected together on a common bus line. When CE is 
decoded for device selection, all deselected devices are in low power standby mode. 

STANDBY MODE 

The TC58257AP/AF has a low power standby mode controlled by the CE signal. By applying 
a high level to the CE input, the TC58257AP/AF is placed in the standby mode which re¬ 
duce the operating current to lOOyA by applying MOS-high level (Vec) and then the 
outputs are in a high impedance state, independent of the OE inputs. 
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TC58257AP/AF-25LV 


PR0GRW4 MODE 

Initially, when received by customers, all bits of the TC58257AP/AF are in the "1" state 
which is erased state. Therefore the program operation is to introduce "O's" data into 
the desired bit locations by electrically programming. The TC58257AP/AF is in the 
programming mode when the Vpp input is at 12V and CE is at TTL-Low under OE“Vijj, 

The TCS8257AP/AF can be programmed any location at any time either individually, 
sequentially, or at random. 

PROGRAM VERIFY MODE 

The verify mode is to check if desired data is correctly programmed on the programmed 
bits. The verify is accomplished with OE at Vjl. 


PROGRAM INHIBIT MODE 

Under the condition that the program voltage (+12.OV) is applied to Vpp terminal, a high 
level CE input inhibits the TC58257AP/AF from being programmed. Programming of two or 
more TC58257AP/AF's in parallel with different data is easily accomplished. That is, 
all inputs except for CE may be commonly connected, and a TTL low level program pulse 
is applied to the CE of the desired device only and TTL high level signal is applied 
to the other devices. 


HIGH SPEED PROGRAMMING MODE 

The program time can be greatly decreased by using this high speed programming mode. 
The device is set up in the high speed programming mode when the programming voltage 
(+12.OV) is applied to the Vpp terminal with Vcc=5.0V. The programming is achieved by 
applying a single TTL low level lOOps pulse to the CE input after addresses and data 
are stable. Then the programmed data is verified by using Program Verify Mode. If 
the programmed data is not correct, another program pulse of lOOus is applied and 
then the programmed data is verified. The should be repeated until the program 
operates correctly (max. 25 times). 
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When programming has been completed, the data in all addresses should be verified with 

Vcc=Vpp-5V. 


CHIP ERASE MODE 

The TC58257AP/AF is in chip erase mode when the Vpp input is 12.0V and CE is at TTL-Low 
level under the condition of A9“12V, 0E»Vjjj. The chip erase pulse width is only 1 sec. 
Once chip is erased, all bits of the device are in "1" state. 

ERASE INHIBIT 

Under the condition that the erase voltage (12.0V) is applied to Vpp terminal and 12V 
is to A9 input, TTL-High level CE input inhibits the TC58257AP/AF from being erased. 
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HIGH SPEED PROGRAM MODE FLOW CHART 
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ELECTRIC SIGNATURE MODE 

Electric signature mode allows a code to be read from the TC08257AP/AE which. Identifies 
Its manufacture and device type. 

The programming equipment may read out manufacturer code and device code from 
TC58257AP/AF by using this mode before program operation and automatically set 
program voltage (Vpp) and algorithm. 

Electric Signature mode is set up when 12V is applied to address line A9 and the 
rest of address lines is set to Vjl in read operation. Data output in this con¬ 
dition Is the manufacturer code. Device code Is Identified when address AO Is set to 
ViH- These two codes possess an odd parity with the parity bit of MSB (07). The 
following table shows the electric signature of TCBBSSTAP/AP. 


PINS 


M 

06 

05 


03 

02 

B 

00 

HEX. 

signature'''\^ 



(18) 

(17) 

Ml 

(15) 

(13) 

BBl 

(11) 

DATA 

Manufacture Code 

ViL 

B 

0 

0 

B 

B 

B 

0 

0 

98 

Device Code 

ViH 

0 

0 

B 

0 

0 

B 

B 

B 

25 


Notes: A9=12V±0.5V 

Al-vAS, AlO-'-AU, CE, 0 E=Vil 
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Package vadth and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 
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Note; Package \>d.dth and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm, 


(450mil) 

















TC58F1000P/F/J 131,072WORD x 8B1T CMOS FLASH PROM 


DESCRIPTION 

The TC58F1000P/F/J is a 1,048,576 bits. Flash Electrically Erasable and Programmable Read 
Only Memory (FE'^PROM) organized as 131,072 words by 8 bits. The TC58F1000P/F/J is fabricated 
by using advanced CMOS technology which provides the high speed and low power features with access 
times of 150ns/200ns, an operating current of 30mA at 6.7 MHz and a standby current of lOOpA. 

The TC58F1000P / F / J features a command control mode and an EPROM compatible mode for 
programming and erasing. The command control mode is used for in-system programming controlled 
by the MPU timing. A specific software sequence must be executed to enable the program, program- 
verify, chip-erase, block-erase, erase-verify, signature read and mode reset operations. The EPROM 
compatible mode is used for programming and erasing with a conventional EPROM programmer. The 
programming time is 14-seconds and the erasing time is only 1-second. The TC58F1000P/F/J is also 
provided with a block-erase feature. The programming time of 1 block (4K byte) is only 0.6-second. 

The TC58F1000P/F/J has a JEDEC standard pinout configuration and is packaged in either a 
32-pin plastic DIP, 32-pin flat package (SOP) or 32-pin SOJ. 


FEATURES 

• Access time ; 150ns/200ns * 

• Power dissipation 

Operating ; 30mA 

Standby ; lOOpA 

• Erase/Write endurance « 

100 cycles 

10,000 cycles (Option) 

• High-speed programming 

14 second/chip • 

0.5 second/block 


Electrical erase mode 
Chip erase 1 second 

Block erase 1 second 

(Block size : 4K Byte X 32 blocks) 

Package options 

suffix “P” : 32-pin Plastic DIP 

suffix “F" : 32-pin Plastic flat package (SOP) 

suffix “J" ; 32-pin Plastic SOJ 

Program / Erase mode 

Command control mode 

EPROM compatible mode 


PIN CONNECTION (TOP VIEW) PIN NAMES 


Vppc 1 
A16 c 2 
A15 n 
A12i:j4 
A7 
A6 
AS 


c 5 
c 6 


A4 

A3 

A2 

A1 

AO 

DO 

D1 

D2 

GNDd 


3^ 

9 

10 
11 
12 

13 

14 

15 

16 


32 2 Vcc 
31 3 W‘E 
30 2 N.C. 
29 3 A14 
283A13 
27 3A8 
26 3 A9 
25 3 All 
24 3 0E 
23 3 AlO 
22 3 56 
21 3 D7 
20 3 06 
19 3D5 
18 3 D4 
17 3D3 


7 

o 

< 

Address input 

D0~7 

Data input/output 

51 

Chip enable 

OT 

Output enable 

WE 

Write enable/EPROM mode switch 

N.C. 

NO connection 

Vpp 

Program and erase power Supply 

Vcc 

Power Supply 

GNO 

Ground 


ri.-l A 
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BLOCK DIAGRAM 


VCC Vpp GND 
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OPERATING MODE 

< Command Control Mode> 
CD We Control 


MODE 

We 

CE 

OE 

Vpp 

Vcc 

D0~7 

Power 


Read 

H 

L 

L 



Data Output 

Active 

Output 

Deselect 

* 

a 

H 

High-Z 

Standby 

* 

H 

* 

Standby 

Command Input 

-LT 

L 

H 

12V 

5V 

Data Input 

Active 

Program or Erase 

H 

* 

* 

Hit 

Program Verify or Erase Verify 

H 

L 

L 

Data Output 

Signature Read 

H 

L 

L 

Code Output 


Nolo : ♦: Vm or Vjl , H :V|h , L ; Vjj, 

♦* : Data Input or Data Output or High-Z 


@ CE Control 


MODE 

WE 

Cl 

OE 

Vpp 

Vcc 

D0~7 

Power 

Read 

Read 

H 

L 

L 

0V~Vcc 

or 

12V 

5V 

Data Output 

Active 

Output 

Deselect 

* 

a 

H 

High-Z 

Standby 

* 

■■ 

* 

Standby 

Command Input 

L 

E9 

H 

12V 

5V 

Data Input 

Active 

Program or Erase 

H 

* 

* 

«k* 

Program Verify or Erase Verify 

H 

L 

L 

Data Output 

Signature Read 

H 

L 

L 

Code Output 


Nolo : *; Vm or Vn, 

*♦: Data Input or High-Z 


<EPROM Compatible Mode> 


MODE 

A9 

WE 

CE 

OE 

Vpp 

Vcc 

D0~7 

Power 

Read 

Read 

* 

H 

L 

L 

0V~Vcc 

or 

12V 

5V 

Data Output 

Active 

Output 

Deselect 

* 

* 

* 

H 

High-2 

* 

L 

* 

* 

Standby 

* 

* 

H 

* 

Standby 

Program 

Program 

* 

VWE 

L 

H 

12V 

5V 

Data Input 

Active 

Program Inhibit 

* 

VWE 

H 

* 

High-Z 

Program Verify 

* 

VWL 

* 

L 

Data Output 

Erase 

(Chip Erase) 

Erase 

ViD 

VwE 

L 

H 

12V 

SV 

* 

Active 

Erase inhibit 

V|D 

VwE 

H 

* 

High - Z 

Signature Read 

V|D 

H 

B 

D 

0V~Vcc 
or 12V 

5V 

Code Output 

Active 


Nolo : • : Vm or Vm, H :Vm , L: Vm 
Vm.VwE=12V 
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ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Vcc 

Power Supply Voltage 

-0.6~7.0 

V 

Vpp 

Program/Erase Supply Voltage 

-0.6~14.0 

V 

V|N 

Input Voltage 

-0.6~7.0 

V 

Yi/o 

input/Output Voltage 

-0.6~Vcc + 0.5 

V 

Po 

Power Dissipation 

1.0/0.6* 

w 

Tsolder 

Soldering Temperature-Time 

260-10 

•C-sec 

Tstg 

Storage Temperature 

-55-150 

•c 

Tqpr 

Operating Temperature 

0-70 

'C 

New 

Erase Write Endurance 

100/10000** 

Cycle 

Vid/Vwe 

Input Voltage (A9/WE) 

-0.6-13.5 

V 


Note : * Plastic PP & Plastic SOJ 


** 10000 cycle is optional 


D.C. RECOMMENDED OPERATING CONDITION (Ta = 0~70“C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNITS 

Vcc 

Vcc Power Supply Voltage 

4.5 

5.5 

V 

V|H 

Input high Voltage 

2.2 

Vcc+ 0.3 

V|L 

input Low Voltage 


0.8 

Vio 

A9 Pin Identifier Mode Voltage 

11.4 

12.6 

VWE 

WE Pin EPROM Command Mode Switch Voltage 

11.4 

12.6 

Vpp 

Vpp Power Supply Voltage (Read Operation and Signature Read Operation) 

0 

12.6 

Vpp Power Supply Voltage (Program, Erase, and Verify Operation) 

11.4 

12.6 
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D.C. AND OPERATING CHARACTERISTICS (Ta = 0~70°C, VCC = 5.0V±10%, VPP = 12.0V±5%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN 

MAX 

UNIT 

Ili 

Input Leakage Current 

OVSVinSVcc 

- 

± 10 

pA 

Ilo 

Output Leakage Current 

OVS VouT^ Vcc 

- 

±10 

VoH 

Output High Voltage 

ioH= -0.400mA 

El 

- 


Vql 

Output Low Voltage 

loL= + 2.10mA 

- 

IQQI 

V 

icci 

Vcc Supply Current 

(Read/Verify/Signature Read Operation) 

Vin = Vih/V|l, louT = 0mA 

tcycle = ' 50ns 

■ 

30 


lCC2 

Vcc Supply Current 

(Program/Erase Operation) 

V|n = Vih/Vil, louT-OmA 
tcycie ~ 90ps 

B 

30 

mA 

Iccsi 

Vcc Standby Current 


CE = V|h 

- 

1 

mA 

kcS2 

(Read Operation) 


CE = Vcc-0,20V 

- 

100 

pA 

Ippi 

Vpp Supply Current 


OV S Vpp S Vcc + 0.6V, V,N = V|H / Vil 

- 

±10 

pA 

(Read/Verify/Signature Read Operation) 

1 1.4VS Vpp S 12.6V, Vjn = V|h/V|l 

- 

200 

lpP2 

Vpp Supply Current 

Program 

11.4V£VppS 12.6V 

- 

50 

mA 

Erase 

V|N = V|h/V|l 

- 

30 

I|0 

A9 Pin Identifier Mode Current 

11.4VaV|DS 12.6V 

- 

200 

pA 

IWE 

WE Pin EPROM Compatible Mode Switch Current 

11.4VSVweS 12.6V 

- 

200 



G-19 
































































TC58F1000P/F/J-15 

TC58F1000P/F/J-20 


A.C. CHARACTERISTICS 

1. READ OPERATION (Ta = 0~70°C. Vcc = 5.0V±10%, Viji> = OV~Vcc or 12.0V±5%) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

tRC 

Read Cycle Time 

150/200* 

- 

- 

ns 

tACC 

Address Access Time 

- 

- 

150/200* 

tCE 

Chip Enable Access Time 

- 

- 

150/200* 

tOE 

Output Enable Access Time 

- 

- 

70 

tCEE 

Chip Enable to Output in Low-Z 

0 

_ 

- 

tOEE 

Output Enable to Output in Low-Z 

0 

- 

- 

ton 

Output Data Hold Time 

0 

- 

- 

tOFI 

Chip Enable to Output in High-Z 

_ 

- 

60 

tOFJ 

Output Enable to Output in High-2 

- 

- 

60 


NoU : • 150I1S for TC58K1000P/1'’/J- 15 

200ns for TC58F1000P/F/J-20 


A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time (10%*'90%i) 

• Input Pulse Levels 

• Timing Measurement Reference Levels Input 

Output 

Timing Waveform of Read Cycle 

Iss_ 


1 i lii uate ana ug uuupr ; 
5ns 

0.45V to 2.40V 
0.80V/2,20V 
0.80 V/2.00V 
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2. COMMAND CONTROL OPERATION ^3 = 0-70-0, Vcc = 5.0V±10%, Vpp = 12.0V±6%) 


MAX 


SYMBOL 

PARAMETER 

^AS 

Address Setup time 

^AH 

Address Hold time 

tCES 

chip Enable Setup time or Command Cycle 

ICEH 

Chip Enable Hold time or Command Cycle 

tOES 

Output Enable Setup time 

tOEH 

Output Enable Hold time 

IWES 

Write Enable Setup time on Command Cycle 

tWEH 

Write Enable Hold time on Command Cycle 

tos 

Data Setup time 

tOH 

Data Hold time 

tWELH 

Write Enable Low Level Hold time 


Write Enable High Level Hold time 

tCELH 

Chip Enable Low Level Hold time 

tCEHH 

Chip Enable High Level Hold time 

kwc 

Command Cycle time 

IPH 

Programming Hold time 

tpRV 

Program Recovery time before Program Verify 

tEH 

Erasing Hold time 

Lerv 

Erase Recovery time before Erase Verify 

Iacc 

Address Access time 

tCE 

Chip Enable Access time 

toE 

Output Enable Access time 

tCEE 

Chip Enable to Output in Low-Z 

tOEE 

Output Enable to Output in Low-Z 

tOH 

Output Data Hold time 

toFl 

Chip Enable to Output in High-Z 

t0F2 

Output Enable to Output in High-Z 

IWESV 

Write Enable Setup time on Verify Cycle 

tWEHV 

Write Enable Hold time on Verify Cycle 

tfiC 

Verify Cycle time 


. 150ns foi TC58in000P/F/J- 15 

200ns for TC58F1000P/I'VJ-20 

A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time (10%~90%) 

• Input Pulse Levels 

• Timing Measurement Reference Levels Input 

Output 



0 


150/200 


1 'ITL Gate and Cg (lOOpF) 
5ns 

0.45V to 2.40V 
0.80 V/2.20 V 
0.80V/2.00V 
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Timina Waveform of Command Control Operation 






TC58F1000P/F/J-15 

TC58F1000P/F/J-20 
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TC58F1000P/F/J-20 






Timing Waveform of Command Control 



TC58F1000P/F/J-15 

TC58F1000P/F/J-20 
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Timing Waveform of Command Control Operation 
Timing Waveform of Command Cycle 
WE Control 




UE Control 
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Timing Waveform of Command Control Operation 
Timing Waveform of Verify Cycle 



Note : II or L 
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3. EPROM COMPATIBLE OPERATION 
(Ta=0~70°C, Vcc=5V±10%, Vpp=12.0V±5%, VwE=12.0V±5%) 



PARAMETER 


Address Setup time 


Address Hold time 


Programming Pulse Width 


Output Enable Setup lime on Program Operation 


Data Setup time 


Data Hold time 


Erasing Pulse Width 


Output Enable Setup time on Erase Operation 


Output Enable Hold time on Erase Operation 


Address Access time 


Chip Enabie Access time 


Output Enable Access time 


Chip Enable to Output in Low-Z 


Output Enable to Output in Low-Z 


Output Data Hold time 


Chip Enable to Output in High-Z 


Output Enable to Output in High-Z 


Read/Verify cycle time 


Vpp Setup time 


ViD Setup time 


Vyyp Setup time 


• 150ns for TC58F1000P/F/J-15 

200ns for TC58F1000P/F/J-20 



A.C. TEST CONDITIONS 

• Output Load 

• Input Pulse Rise and Fall Time (10%~90%) 

• Input Pulse Levels 

• Timing Measurement Reference Levels Input 

Output 


1 TTL Gate and Cl (lOOpF) 


0.45V to 2.40V 


0.80V/2.20V 
0.80V/2.00V 
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Timing Waveform of EPROM Compatible Operation 






TC58F1000P/F/J-15 

TC58F1000P/F/J-20 



Note ; Din is don't care (H or D) 
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POWER ON/OFF SEQUENCE 

This power on/off sequence protects against inadvertent programming or erasure. 

In case of power on, Vqc and CE must be high level before Vpp becomes a high level. 

In case of power off, and CE must remain high level until Vpp becomes a low level. 

(1) Power on 



Power on Vpp Operation 

Power on 


(2) Power off 



M 




Vcc 

\ 

\ 





GND 








\r 






Oe. we 




L-»- 




Operation Vpp Power off 

Power off 
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OPERATIONS 

READ 

The TC58F1000P / F / J has two control input pins. The chip enable (CE) controls the 
operating power and should be used for device selection / deselection. The CE access time (tcK) is 
equal to the address access time (tACC)- The output enable (OE) controls the output buffers. The 
output data is valid after a delay of tog from the falling edge of OE. 

OUTPUT DISABLE 

When the OE input control is high, the outputs are placed in the high-impedance state. 
STANDBY 

The TC58F1000P / F / J has a low power standby mode controlled by the CE signal. By 
applying a high level to the CE input, the TC58F1000P / F / J is placed in the standby mode and 
the outputs are in the high impedance state, independent of the UE and WE inputs. 

PROGRAM / PROGRAM-VERIFY / ERASE /ERASE-VERIFY / SIGNATURE READ 

The TC58F1000P/F/J features a command control mode and an EPROM compatible mode. 
The command control mode is used to enable the program, program-verify, chip-erase, block erase, 
erase-verify, signature read and reset operations and the EPROM compatible mode controls the 
program, program-verify, chip erase and signature read operations. 

1. COMMAND CONTROL MODE 

The command code must be entered into the TC58F1000P / F / J before performing program, 
program-verify, erase (chip-erase and block-erase operations), erase-verify, signature read, reset 
operations. 

The command control is a useful software protection method to protect from inadvertent 
operation. The command control mode is enabled when a high voltage (12V) is applied Vpp. 

TC58F1000P/r/J has an internal command register circuit and the operation mode is defined 
by the command codes. The specific addresses and data presented to the TC58F1000P / F / J are 
latched in the command registers and the operation mode is defined. Address and data code are 
latched by the WE signal. The address is latched at the falling edge of WE, and the data is 
latched at the rising edge of WE. 
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1) PUOGRAM OPERATION 

The program operation is setup by the first 3 steps of command codes and performed during 
the 4th step by providing the address and data to be programmed. 

The command codes are as follows. 


STEP (Bus Cvcle) 

Mode 

Address* 

D0~7 

1 

Write 

5555(H) ; A0~14 

AA(H) 

2 

Write 

2AAA(H): AO-14 

55(H) 

3 

Write 

5555(H) : A0~14 

A0(H) 

4 

Write 

Address ; A0~16 

Data-in 


2) PKOGUAM-VKRIFY OPERATION 

The program-verify operation is .setup by the first 3 steps of command codes and performed 
during the 4th step. The program-verify address is a don’t care because the address is latched 
during the program operation. Between the 3rd and 4th bus cycles a 2ps (minimum) program 
recovery delay is required. 

The command codes are as follows. 


STEP (Bus Cvcle) 

Mode 

Address* 

D0~7 

1 

Write 

5555(H) : A0~14 

AA(H) 

2 

Write 

2AAA(H): A0~14 

56(H) 

3 

Write 

5555(H) : A0~14 

B0(H) 

4 

Read 

Don’t Care 

Data-out 


Note: *The addresses which are not defined in the table are “don’t care.” 
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3) ERASE OPERATION 

The chip erase operation is setup and performed after 6 steps of command codes. The block 
erase operation is setup by 6 steps of command codes and performed after the 7th step by giving 
the first address of each block. 

The command codes are as follows. 


a) Chip erase operation 


STEP (Bus Cycle) 

Mode 

Address* 

D0~7 

1 

Write 

5555(H) : A0~14 

AA(H) 

2 

Write 

2AAA(H); A0~14 

55(H) 

3 

Write 

5555(H) ; A0~14 

80(H) 

4 

Write 

5555(H) ; A0~14 

AA(H) 

5 

Write 

2AAA(H): A0~14 

55(H) 

6 

Write 

5555(H) : A0~14 

10(H) 


Block erase operation 

STEP (Bus Cycle) 

Mode 

Address* 

D0~7 

1 

Write 

5555(H) ; A0~14 

AA(H) 

2 

Write 

2AAA(H): A0~14 

55(H) 

3 

Write 

5555(H) : A0~14 

60(H) 

4 

Write 

5555(H) : A0~14 

AA(H) 

5 

Write 

2AAA(H): A0~14 

55(H) 

6 

Write 

5555(H) ; A0~14 

20(H) 

7 

Write 

Block Add.: A12~16 

Don’t 


Note : * The addresses which are not defined in the table are “don’t care”. 
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4) ERASE-VERIFY OPERATION 

The erase-verify operation is setup by 3 steps of command codes and performed by presenting 
the erase-verify address during the 4th step. By providing the next erase-verify address during 
subsequent steps, additional erase verify operations can be performed. Between the 3rd and 4th 
steps a 500ps (minimum) erase recovery time required. 

The command codes are as follows. 


STEP (Bus Cycle) 

Mode 

Address* 

D0~7 

1 

Write 

5555(H) ; A0~14 

AA(H) 

2 

Write 

2AAA(H); A0~14 

55(H) 

3 

Write 

5555(H) ; A0~14 

D0(H) 

4 

Read 

Address ; A0~16 

Data-out 


5) SIGNATURE READ OPERATION 

The signature-read operation is setup by 3 steps of command codes and by providing address 
00000(H) to read the manufacturers code and address 00001(H) to read the device code during the 
4th or 5th steps. 

The command codes are as follows. 


STEP (Bus Cvcle) 

Mode 

Address* 

D0~7 

1 

Write 

6555(H) : A0~14 

AA(H) 

2 

Write 

2AAA(H): A0~14 

56(H) 

3 

Write 

5555(H) : A0~14 

90(H) 

4 

Read 

0 : A0~16 

Manufacturer’s Code 

5 

Read 

1 : AO-ie 

Device Code 


Note : * The addresses which are not defined in the table are “don’t care". 
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6) RESET 

Each operation mode is cleared by the reset command and the operation mode returns to the 
initial state which is the read mode. The reset operation is performed by 3 steps of command 
codes. 

The command codes are as follows. 


STEP (Bus Cvcle) 

Mode 

Address* 

D0~7 

1 

Write 

6555(H) : A0~14 

AA(H) 

2 

Write 

2AAA(H): A0~14 

55(H) 

3 

Write 

5555(H) : A0~14 

F0(H) 


Note : * The addresses which are not defined in the table are “don’t care’’. 
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< Command Control Code Table > 



Command Step 

I 

2 

3 

4 

5 

6 

7 

Program 

Mode 

Write 

Write 

Write 

Write 

B 


H 

Address 

5555 

(AO - 14) 

2AAA 

(AO - 14) 

5555 

(AO - 14) 

Program 

Add. 

(AO - 16) 


a 


DO-7 

AA 

55 

AO 

Data 

in 

H 



Program - Verify 

Mode 

Write 

Write 

Write 

Read 

H 


m 

Address 

5555 
(AO-14) 

2AAA 
(AO-14) 

5555 
(AO-14) 





DO-7 

AA 

55 

80 


a 


m 

Signature Read 

Mode 

Write 

Write 

Write 

Read 

Read 


H 

Address 

5555 

(AO - 14) 

2AAA 

(AO - 14) 

5555 
(AO-14) 

00000 
(AO-16) 

00001 
(AO-16) 

jum^ 

M 

D0~7 

AA 

55 

90 

Manu¬ 

facturer's 

code 

a 

Hi 

H 
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Command Step 

1 

2 

3 

4 

5 

6 

7 

Chip Erase 

Mode 

Write 

Write 

Write 

Write 

Write 

Write 

■ 

Address 

5555 

(AO - 14) 

2AAA 

(AO - 14) 

5555 

(AO - 14) 

5555 

(AO - 14) 

2AAA 

(AO-14) 

5555 

(AO-14) 

X 

D0~7 

AA 

55 

80 

AA 

55 

10 

■ 

Block Erase 

Mode 

Write 

Write 

Write 

Write 

Write 

Write 

Write 

Address 

5555 
(AO - 14) 

2AAA 
(AO - 14) 

5555 

(AO-14) 

5555 

(AO-14) 

2AAA 
(AO-14) 

5555 

(AO-14) 

Block 

Add. 

(A12-16) 

D0~7 

AA 

55 

60 

AA 

55 

20 


Erase-Verify 

Mode 

Write 

Write 

Write 

Read 



B 

Address 

5555 
(AO - 14) 

2AAA 
(AO-14) 

5555 
(AO-14) 

Verify 

Add. 

(AO-16) 




D0~7 

AA 

55 

DO 

Data 

out 

H 


B 

Reset 

Mode 

Write 

Write 

Write 

H 



B 

Address 

5555 
(AO - 14) 

2AAA 
(AO - 14) 

5555 
(AO-14) 


> 

< 


D0~7 

AA 

55 

FO 




B 


Note: *The addresses which are not defined in the table are “don’t care.’ 
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BLOCK ERASE MODE 

<Block Address Table > 


Addresss Area 


OOOOO-OOFFF 


OlOOO-OIFFF 


02000~02FFF 


03000~03FFF 


04000~04FFF 


05000~05FFF 


06000~06FFF 


07000~07FFF 


08000~08FFF 



Hex Adresss 


A16 A1S 


0 


A13 I A12 




10 

09000~09FFF 

11 

0A000~0AFFF 

12 

08000~0BFFF 

13 

OCOOO~OCFFF 

14 

ODOOO-ODFFF 

15 

0E000~0EFFF 

16 

0F000~0FFFF 

17 

10000~10FFF 

18 

11000~11FFF 

19 

12000~12FFF 

20 

13000-13FFF 

21 

14000~14FFF 

22 

15000~15FFF 

23 

16000~16FFF 

24 

17000~17FFF 

25 

18000~18FFF 

26 

19000~19FFF 

- 

1A000~1AFFF 

28 

1B000~ieFFF 


ICOOO-ICFFF 

30 

1D000~1DFFF 

31 

lEOOO-IEFFF 

32 

1F000~1FFFF 



A11~A0 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 


Don't Care 
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2. EPROM COMPATIBLE MODE 

This mode is the same as used for Toshiba’s 256K FE^PRGM, the TC58257A. When a high- 
voltage (12V) is applied to the WE pin of the TC58F1000P/F/J, the progreim and erase operations 
are enabled and can be performed by any conventional EPROM programmer. 

(1) PROGRAM OPERATION 

TC58F1000P / F / J is placed in the programming mode by applying a high voltage (12V) to the 
Vpp and WE pins. During the programming cycle the addresses and input data must be held 
valid, the OE signal must be held high and the CE input must be clocked. The programming is 
controlled by the CE input timing. 

(2) PROGRAM-VERIFY OPERATION 

The programmed data is verified with the Vpp and WB pins held at high voltage (12V) level 
and with OE held at Vn,. 

(3) CHIP ERASE OPERATION 

TC58F1000P/F/J is placed in the chip erase mode by applying a high voltage (12V) to the 
Vpp, WE and A9 pins. During the chip erase cycle, addresses A0~A8 and A10~A16 are “don’t 
care”, OE must be held high and CE must be clocked. 

(4) ELECTRIC SIGNATURE READ 

With Vpp held at a voltage between 0 and Vcc. WE held at VTH and by applying a high 
voltage (12V) to the A9 address input, the manufacturer’s code can be read by specifying address 
00000(H) and the device code can be read by specifying address 00001(H). Toshiba’s manufacturer 
code and the TC58F1000P/F/J device code are shown in the table below. 


TC58F1000P/F/J 


Signature 

Address 

D7 

DB 

D5 

D4 

D3 

D2 

D1 

DO 

HEX 

Manufacturer's Code 

0 

Bl 

0 

0 

Dl 

1 

0 


Bi 

98 

Device Code 

1 

0 

0 

1 

0 

■i 

Bi 

1 

0 

26 
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APIM.ICATIONS 

Toshiba’s TC58F1000P/F/J Flash-EEPROM offers a cost-competitive and reliable alternative 
for applications which have traditionally employed the U.V. EPROM or O.T. PROM. 

The Flash-EEPROM adds electrical erasure capability and eliminates the time consuming and 
labor intensive process of U.V. light exposure for erasing EPROMS. Furthermore, the Flash- 
EEPROM is electrically reprogrammable and thus eliminates the one-time programmable limitation 
of the O.T. PROM. 

The TC58F1000P / F / J is offered in plastic DIP and surface mount packages (SOP and SOJ) 
which can be processed through the automated assembly line process. The electrically 
programmable and erasable features of the Flash-EEPROM eliminate the need for sockets both at 
the prototype stage and at the production stage. The major application advantages offered by the 
Flash-EEPROM in system design are listed below. 


tn-Svstem I’roirramming 

The TC58F1000P / F / J is provided with a command controi mode which makes it possible to 
program and erase data by using the system MPU timing. The TC58F1000P/F/J can be used for 
updating the system operating code or data in the system through a telecommunication line or a 
floppy disk interface. In this case, a 12V power supply must .be available in the system. 

On-Board Programming with an External Programmer 

The TC58F1000P / F / J can be mounted directly onto the system board and all subsequent 
program and erase operations can be handled by an external PROM programmer through a 
connector. Since the TC58F1000P / F / J supports an EPROM compatible programming mode, a 
conventional PROM programmer can be used for this operation. 

Card and Cartridge Applications 

High density non-volatile memory cards and cartridges can be assembled using the SOP or 
SOJ surface mount version of Toshiba’s TC58F1000. These cards and cartridges can be erased and 
reprogrammed using either the in-system programming method or an external programmer. 
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Program Flow Chart 
® Command Control mode 
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(D EPROM Compatible mode 



(Reset) 

t 

( ) 
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Electrical Erase Flow Chart 
® Command Control mode 
1) Chip Erase mode 


TC58F1000P/F/J-15 

TC58F1000P/F/J-20 


Vpp= 12V 
Vcc = 5V 


Add = 5555(H) 
Data = AA(H) Set 


Add = 5555(H) 
Data = AA(H) Set 


WRITE Set-up 

Chip Erase Cmd Sub. CD 


Wait 1 second 


Add = 2AAA(H) 
Data = 55(H) Set 


Add = 2AAA(H) 
Data = 55(H) Set 



Note : * : This part is an erase verify sequence part. 

It is helpful to verify the amount of erasing. 


G-45 

















TC58F1000P/F/J-15 

TC58F1000P/F/J-20 


2) Block Erase mode 



Sub. (D 


Sub.® 



Nolc : * : This paiT is an erase verify seifuence purl. 

il is iiclpful to verify liie uinounl of erasing. 


















TC58F1000P/F/J-15 

TC58F1000P/F/J-20 












TC58F1000P/F/J-15 
TC58F1OOOP/F/J-20 



















TC58F1000P/F/J-15 

TC58F1000P/F/J-20 
















TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 

REGIONAL SALES OFFICES 


NORTHWEST REGION 
1220 Midas Way 
Sunnyvale. CA 94086 
TEL: (408) 737-9844 
FAX (408) 737-9905 

SOUTHWEST REGION 
15621 Redhill Ave. 
Suite 205 
Tustin, CA 92680 
TEL: (714) 259-0368 
FAX: (714) 259-9439 


CENTRAL REGION 
One Parkway North 
Suite 500 

Deerfield, IL 60015-2547 
TEL: (708)945-1500 
FAX: (708) 945-1044 
TWX: 29-7131 


SOUTHCENTRALREGION 
777 E. Campbell Road 
Suite 650 

Richardson. TX 75081 
TEL: (214) 480-0470 
FAX: (214) 235-4114 


EASTERN REGION 
25 Mall Road 
5th Floor 

Burlington, MA 01803 
TEL: (617)272-4352 
FAX: (617) 272-3089 
TWX: 710-321-6730 


SOUTHEASTREGION 
Waterford Centre 
5555Triangle Parkway 
Suite 300 

Norcross, GA 30092 
TEL: (404) 368-0203 
FAX: (404) 368-0075 


TOSHIBA 


MST-0100/4-90 








